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1.1 Steps in research

Researchers, or experimenters, use a series of orderly and
systematic steps to plan, conduct, interpret and report

on the research they undertake. Seven steps are used in
conducting psychological research. Most of these steps will
be covered in further detail later in this workbook.

Step 1:Identily the research problem
The first step in psychological research is to identify an

area in which to conduct a study. When a psychological
researcher has an idea of their topic of interest, they must
conduct a literature search, which involves finding and
reading relevant research articles and literature on the
topic. Once they have completed the literature search, the
researcher must develop a testable research question or
problem. For example, a researcher may be interested in
investigating the causes of or influences on eating disorders
in adolescent females. The researcher would do a literature
search on the broad topic, then identify a research question,
such as Is the prevalence of eating disorders in adolescent
girls affected by whether they have/had a relative who has
suffered from an eating disorder currently or in the past?

step 2: Formulate a hypothesis

The second step in psychological research is to formulate
a testable hypothesis. A kypothesis is a testable prediction
about the relationship between two or more variables
(events or characteristics). In other words, a hypothesis is
an educated guess about the resulits of the experiment; for
example, It is hypothesised that adolescent girls who have
or had a relative who has suffered or is suffering from an
eating disorder are more likely to have an eating disorder
than those with no relatives who suffer/suffered from an
eating disorder.,

A hypothesis is based cn the information gathered in
the literature search; it is not just a guess made without
any prior knowledge or investigation. The hypothesis is
developed before the research is conducted and is written
as a very specific statement.

Step 3: Design the method

The third step is to design the method that will be used to
undertake the research. The research method determines
how the researcher will test the hypothesis. When designing
the method, the researcher must determine which
participants will be studied, how many participants will be
in the study, what the participants will do and under what
conditions, and what will be measured in the study. After

choosing the participants that will take part in the study,
the researcher must decide how the data will be collected.
Data-collection procedures include controlled experiments,
naturalistic observations, correlations, surveys, interviews
and case studies.

Step 4: Collect the data

The fourth step is to collect the data. Here, the researcher
should follow the method developed in Step 3. To

measure participants’ responses, a researcher can use
any of a variety of data-collection techniques, including
guesiionnaires, direct observation, psychological tests or
examination of files and documents. Rermember that ‘data’
is the plural form of ‘datum’.

Step 5: Analvse the data

The fifth step of any psychological research is 1o analyse the
data..Data analysis involves organising, summarising and
representing the raw data in a coherent and logical manner.
Raw data are the actual data collected from a study.

A research investigation will often result in large amounts

of raw data that are then ‘broken down’ into smaller sets of
numbers {for example, an average score in a set of scores).
These numbers are known as statistics. Descriptive statistics
are used to describe, summarise and crganise data.
Examples of descriptive statistics include graphs; tables; the
mean, median and mode; and frequency distributions.

Step 6: Interpret the resulis

Once the data have been summarised and organised, they
must be interpreted, Interpreting results involves forming
conclusions about what the data show. A conclusion is a
decision or judgement about the meaningfulness of the
results of a study. Inferential statistics are statistics that
allow you to make inferences and conclusions about the
data, and are often used to interpret results. Such statistics
allow us to explain the significance of the data.

Step 7: Report the findings

There is no point in conducting psychological research if you
cannot share it with other psychologists and researchers.
Therefore, the final step in psychological research is

to report the data to others. After conducting a study,

the researcher usually prepares a report that is either
submitted to a journal or periodical and/or presented to
other psychologists at a conference. Once a research report
is published, other researchers use it in their literature
searches and further investigations. Publication also
enabies the general public to benefit from research findings.
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1 Fill in the flow chart to identify the seven steps in psychological research. Next to each step, give an example of what

may be done or found in each step. The research problem has been identified for you.

Step 1:

Does listening to music while studying improve your retention of the material
you are studying?

Step 2:

It is hypothesised that ...

Step 3:

Participants will ...

Step 4:

Data will be collected by ...

Step b:

The raw data show that ...

Step 6:

The findings suggest that ...

Step 7:
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operationalised IV is the presence (or not) of the drug

g Ez Emdep@ﬁ@eﬁ% aﬂd reportedly experience over the week. In this scenario the Qhﬁ.@k your umd@%tm}déng

@ndemt vag‘ia Ees {i.e. whether or not the patients take the new drug), and _5 e
: the operaticnalised DV is the number of hallucinations . 1 Identify the operationalised independent and dependent variables in each experiment. ‘ _
. - ' - _and- repartedly experienced in a one-week period. This L
An expenw?em "? a study thal invesligates a_cause and ) P . yexp P . a Professor Tallent is examining the effect of hunger as motivation in rats trying to run through a maze. She uses two
effect relationship between two or more variables; that is, experiment allows the researcher to see whether the ' . ! ) .
. . . L groups of rats, and times how long it takes members of each group to successfully complete the maze to find a piece of
whether a change in one thing has an impact on another. drug (IV) affects the number of hallucinations (DV). . .
) L . . cheese. Professor Tallent feeds the rats in one group before they enter the maze, but does not feed the rats in the other
A variabie is any condition that can changs. For example, if As another example, a study into the effects of .
- . . L . . group until they have completed the maze.
research involved testing the effectiveness of a new memory  alcohol on driving may involve one group of participants
drug on participants’ retention of a list of nonsense words, ~ Who drink five alcoholic beverages in an hour and one : I OPErAtioNAlSEU IV: e e
two variables would be involved when conducting this group of participants who drink five glasses of water in o
experiment: whether or not participants are given the drug, an hour. The participants may then be asked to navigate 7 it Operationalised DV: e T

and the level of participant retention of the nonsense words.  @n obstacle course on a driving simulator, in which they

The first variable would be manipulated by the experimenter: ~ Must avoid hitting the witches’ hats. In this experiment,

the second variable is the participants' responses. the experimenter is manipulating whether the participants
drink alcohol or water, and the results will be the number

of witches' hats they hit. Therefore, the operaticnalised
IV is the type of drink the participants drank and the

b Emma has always been told that she makes excellent muffins, but she wants to know which of her twoe favourite
flavours she makes is the best. For two months (January and February), Emma makes muffins and distributes them
to her friends and family. She makes the same amount of muffins each month and gistributes them to the same
people, but for the month of January she makes only blueberry muffins and for the month of February she makes
only chocolate muffins. Emma counts the number of campiiments‘ﬁh_e receives on her muffing for the two months.

The independent variable

An independent variabls [1Y) is a condition that an

operationalised DV is the number of witches’ hats th :' P ; ; 2
experimenter systematically manfpuiates, changes or P o ] . 0 . “{C (T)S tst at_ : I OPETATIONANSEU IVl e 8 R 8 R
varies in order to gauge its effect on another variable barticipants hit when operating a driving simulator. This
gaug ' experiment allows the researcher 10 see whether the _ i OperalionNalised DV e e

An IV is a suspected cause of differences in behaviour or
results between groups used in an experiment. If we have
two groups of participants in an expetiment, one group
would be exposed to the independent variable and the
other would not, and the resulis of the experiment for each
group would be recorded. The researcher can then see the
difference between the results of the group exposed to
the independent variable and the group that was not, and
potentially make inferences about whether the IV can be
said to have caused the difference between the results,
The resuits in this case would he known as the dependent
variable, so inferences weuld be made about whether the
IV can be said to have had an impact on the dependent
variable.

presence of alcohol (IV} affects driving ability (DV).

¢ Luii was in charge of a large corporation that taught people second languages for travel purposes. She had equal
numbers of students in two six-week programs: one where students learned by hearing and repeating the foreign
words and another where students learned by reading and writing the foreign words. Luli decided to test which
method was most effective by giving the students of each program a test at the end of the six weeks.

i Operationalised IV: ... ‘ L ettt etee s ettt et ettt

ii Operationalised DV .o

2 Parents often tell children old wives’ tales and stories to discourage them from displaying undesirable behaviours.
Design an experiment to test the following well-known statements. Remember to describe your independent and
dependent variables.

a Sitting too close to the television is detrimental to your vision.

The dependent variable

The dependent variable (DY} is the condition in an
experiment that is affected by the IV and is used to measure
the IV's effect. Dependent variables reveal the effects that
Vs have on behaviour. Such effects are often revealed by
measures of performance, such as test scores or number of

P 1 The dependent variable must be operationalised
S0 know what is being measured; for example, the number
of witches’ hats hit when usiné; a driving simulator after
consumption of alcohol or water.

OperatiONBISEA IV e et ettt

goals scored. A DV ‘depends’ on another variable, the IV, to ‘ OpERtONAISE DV oo
determine whether it changes and by how much. As you can see from the examples we have given, :
When stating the variables in an experiment, it is typically the research question involves assessing the effect b Eating bread crusts makes your hair curly.
important to operationalise them by explaining what each of the IV on the DV, . .
o012 41 £T=T 0 L oSO

variable is and how it will be measured.

For example, a researcher examining the effects
of a new treatment therapy for paranoid schizophrenia
might divide & sample into two groups. He could ensure
that participants in one group take the new drug
every day for a week and that participants in the other
group have no treatment at all. The experimenter is
manipulating this condition. He could then measure the OPEFATIONGISEA DV oo et eeeeeese et e ettt 1 et Aot st et et e e et
number of hallucinations the patients in each group

OPEIALIONAHSEU IV. e e e et st e et e et e et
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1.3 Formulating a
hypothesis

As previously mentioned, Step 2 in psychological research
involves a researcher making an educated guess about
the relationship between variables in an experiment. This
statement, or testable prediction, about the results of an
experiment is known as a hypothesis. As we have just
learnt, the results and conclusions of an investigation or
experiment are determined by how the IV affects the DV.

A research hypothesis is a general prediction about the
direction of interaction between the [V and the DV and the
population from which the sample is drawn. That is, in the
presence of different levels of the IV, does the DV increase
or decrease? For example, you might predict that decreased
amounts of sleep lead to memory problems in adolescent
mates. This is obviously a very general statement; it does
not teli us how much sleep or what types of memory
problerms are being referred to, or how memory problems
might be being measured.

An operational hypothesis, on the other hand, is a
testable prediction that explains exactly how the variables
will be measured and manipulated, as well as the population
from which the sample is drawn. Thus, an operational

hypothesis is a workable, testable and repeatable hypothesis.

It is important that any hypothesis you write includes
four elements:

1 a testable prediction about the direction of interaction
between variables

2 the population from which the sample is drawn

3 the independent variable {that which is manipulated);
operationalised, if it is an operational hypothesis

4 the dependent variable (that which is measured);
operationalised, if it is an operational hypothesis.

An operational hypothesis

ISBN g780170214100

For each of the following scenarios, identify the independent variable and dependent variable. For the first scenario, -
formuiate a research hypcthesis and an operational hypothesis. For the other two scenarios, formulate only an operational
hypothesis, but remember to operationalise the variables you identify.

1  Maxis conducting research to investigate whether sleep guality is improved by meditating. He investigates a group of
A0vyear-old males, where half of the group practises meditation for 10 minutes before going to bed every night for one
week, and the other half does not. Upon waking each morning for that week, the participants in both groups are to
rate their quality of sleep on a scale from 1 to 10. An average of each participant’s seven ratings is taken.

I DN N VB B O, oo oo e et e e o et
Yo Tttt g et = o1l S

(T Lo g Lot oy

Operational MYPOThESIS: . e ettt : -

2 When a Year 12 Psychology teacher taught her lessons in the first half of the year, she wrote notes on the board for
her class o copy. She was disappointed in the results obtained by her class in the mid-year exam, and wanted to
investigate whether presenting her notes in a different way wouid impact on her students’ results in the end-of-year
exam. In the second half of the year, rather than write her notes on the board, she presented her notes in PowerPoint,
and added lots of visual cues.

DB A 0N A IS U e e e e e e et et e et e et

bperationalised O

Operational hypothesis: ... ...

3 DrSing is interested in assessing whether Victorians’ memory abilities decrease with age. She places an
advertisement in the newspaper calling for 20- to 30-year-olds and 50- to 60-year-olds to take part in her
study. She then exposes participants in both age groups to a series of memory-related tests and compares the
performances of the two groups using average scores obtained from the tests.

ODEIATIONAISEU IVT e ettt e e e e et e et 1 e 1 11 £t 1 At et e

OPEralioNAISEU DV ettt et et et

O Ol Y O S . e e e e e e
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Experimentation is the most widely used research method
for learming about human behaviour. The people used in an
experiment are called pariicipants. How-the participants are
selected for an experiment is very important.

Population

A popuiation is the entire group of people belonging to a
particular category (for example, all university students or
all AFL footballers). In experimental terms, it is the larger
group of research interest from which a sample is to be
drawn. In this context, the term population dees not refer
to the number of people living in a particular area (such as
the population of Victoria), but rather a group of people with
similar characteristics that are of interest to the researcher.
For example, if you were to conduct a study investigating
Victorian Year 12 students’ favourite subjects, the
population would be ali students who are enrolled in Year 12
in schools in Victoria. The sample would then be taken from
this popuiation.

SAMPLE

A sample is a subset of participants taken from
the population of interest.

Sample
The process of choosing participants from the population for
use in a study is called participant selection, or sampling.
The group of participants in a research study are collectively
called a sample. A sample is a group of participants
selected from, and representative of, a population of
research interesi. A sample must represent the population
from which it is drawn in order for inferences to be made
about that population.

As a sample is always a subsection of a population, it
is always smaller than the population. ideally, psychologists
would like to examine all members of the population, but
this is often impossible as there may be thousands, if not
millions, of people in a particular population. Therefore,
testing every member of a population would take too long,
and be too expensive. This is why samples are taken from
the populaticn. Samples are most commonly obtained
randomily; for example, by drawing names out of a container.
This gives every member of the population an equal chance
of being selected for a study,

Participant allocation
Once participanis have been selected for an experiment,
they must be allocated to groups within the experiment. As
with sampling, the alocation (or assignment) of participants
must be done in a systematic and carefully planned
manner to ensure that participants’ individual personality
characteristics are evenly distributed among the groups.
The best way to ensure that this happens is through random
aflocation, Random allocation is a technigue that ensures
that every member of the sample has an equal chance of .
heing assigned to either the control or the experimental
group. This may be done by placing the names of all
members of the sample in a container and then drawing
them out one by one, allocating half to each group.

A psychological experiment usually has two categories
of groups: the controf group and the experimental group. -

The sxperimential group is the group (or groups)
exposed to the experimental condition(s); that is, where
the variable being manipulated - the IV - is present.
For example, in a test of the effects of a new drug, the
experimental group is the group given that drug.

The conirol group is the group that is exposed to
the control condition; that is, where the variable under
investigation is absent. For example, in a test of the effects of
a new drug, the control group is often given no treatment, or
is given a sugay pill or fake treatment rather than the new drug.

The control group provides a standard that the
performance of the experimental group can be compared
with in order to determine if the drug {IV) has had an effect
on the experimental group’s behaviour (DV). Without the
control group, an experimenter would have no idea if the
IV has had an effect on the DV or if the change would have
occurred naturally or due to other factors altogether,

ISBN g78o170z14100

Check your understanding

1 Complete the flow chart by defining the terms. 't

Population:

Sample:

Random allocation:

N

Control group:

Experimental group:

2 ~Why is it necessary to have a control group?

3 if we were conducting an experiment on whether listening to music increases the enjoglment level of eating burgers
at a takeaway franchise, and we wanted three experimental groups and one control group, what could each of the

groups do?

Control group: .o

Experimentat group 10 ...

EXPEIMEIEAT BIOUD 27 e oot e e et et oottt et
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2.1 Extraneous variables

Experiments aim to investigate a relationship between two
specific variables, but often this is difficuit as other variables
may impact on the results. An extransous variable (EV) is any
variable other than the IV that causes a change in the results
and therefore has an unwanted effect on the experiment,
EVs often interfere with the causat link between [Vs and DVs,
50 researchers try to prevent EVs occurring.

EVs may include differences among research
pariicipants, known as participant variables (for example,
differences in terms of memeory, motivation, mood,
personality, expectations and ability); differences in how the
experimenter treats the participants, known as experimenter
effects; or differences in how the participants react to the
experimental environment, known as situational variables.

It is an experimenter’s job to ensure that EVs are
minimised. There are many ways to do this, including
considering how a sample is obtained and how participants
are allocated to control and experimenial groups,
considering the experimental design that is to be used, and
considering how to minimise the effect of participant and
experimenter expectations. While a researcher must try to
minimise the effect of EVs, sometimes EVs may be present
without the researcher knowing, and they may not be
identified until after the experiment is complete, if at all.

If EVs are not controlled for, they can cause a confounding
effect on the interpretation of results. This means that an
EV, rather than the IV, has had an effect on the resuilts, and
therefore the researcher’s assumption that the manipulation
of the IV alone has affected the DV may be incorrect.

When an EV has a confounding effect on the resuits,
it is known as a confounding variable. A confounding
variable is an uncontrolled variable — iL.e. not the specified
IV — that is known to have caused a change in the DV,
and its effects on the results may be confused with the
effects of the V. That is, it is known that the IV alone
has not caused the change in the DV. For example, when
conducting a study to investigate whether boys or girls are
better at maths, a researcher may take a sampie of girls
aged 16-17 and a sample of boys aged 14~15. In this case,
it will not only be gender that affects the results; age will
also play a part. In this case, age is a confounding variable
because its effects will be confused with the effects of the
intended 1V (gender). '

There are many reasons why extraneous and
confounding variables may occur. One reason is artificiatity;
that is, the unnatural environment in which an experiment is
conducted. Artificiality is commonly seen when conducting

sleep'studies in a sleep laboratory, because people’s
sleep patterns may change based on the fact that they are
sleeping in an unfamiliar environment.

Different types of EVs can also arise when a participant
changes their behaviour during a study, so that their behaviour
is not natural and therefore the resuits will not be accurate.
These EVs are known as demand characteristics. Demand
characteristics can arise when a participant’s knowledge
about the aims of a study impacts on their behaviour. For
example, if you ask a Psychology student to take partin a
recall vs recognition test, they may already know that they are
likely to score better on a test of recognition, so they may try
harder on the recall task in order to skew the results. Demand
characteristics may also involve participants behaving in a
waly, or answering in a way, that they believe is desirable to the
experimenter. For exampie, if a researcher from a company
that makes Cola A asks participants if they prefer the taste
of Cola A or Cola B, participahts may respond that they prefer
Cola A, regardless of their true feelings. Similarly, participants
may make responses that they believe are socially acceptable
or will be desirable for society.

Another EV can occur when there are differences in the
way that a test is delivered or administered to participants —
this is known as non-standardised procedures. It is therefore
important to standardise each test and its procedures, which
means ensuring that the test and all test conditions are the
same each time the test is administered. For example, if you
are testing two groups on basketball-shooting ability, you
must make sure that hoth groups shoot in the same weather
conditions, otherwise the wind or another weather factor -
rather than the intended IV — may affect shooting accuracy.

ISBN 978c170214100

Check your understanding

1 Identify two possible extransous variables in each of the scenarios. Identify one that may be due to differences inithe
participant’s characteristics and one that may be due to another type of extraneocus variable.

a Kate is trying to see whether a new brand of tennis racquet improves the accuracy of a tennis serve. In her test,
she uses two groups of participants on an outdoor court on Friday and Saturday nights; one group each night, The
Friday-night group served with their own racquets and the Saturday-night group served with the new racquet,

EV due 1o participant differ8noeS: e

EV due to non-standardised procedurer o e e

b Dr Bennett has been commissicned to look at the possibility of lowering the legal blood alcohol level. He samples
one group of university students on a Monday and gives them four drinks in one hour. He samples another group
on a Tuesday and gives them three drinks in one hour. He then hag'each group take a test on a driving simulator
and he counts the number of errors they make.

EV due to participant differences: oo e

BV U L0 B IO Y e e s e e e et e e e e

¢ Ms LukTung is relatively new to the teaching profession and is interested in learning whether she is better suited
to teaching boys or gitls. She decides to give her two Biology classes (which contain a mix of girls and boys)
a written survey in which she asks students to comment on her teaching abilities. She also asks that students
write their names on the top of their surveys, so the surveys will not be anonymous.

BV dUE 0 RaI O AN i OO N S, e e e e

EV due to demand characteristics: .

2 Complete the Venn diagram to show the differences and similarities between extraneous and confounding variables.

Extraneous variable Confounding variable
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Placebos an
procedures

We have discussed the problem of demand characteristics,
where participants’ behaviour may affect the results of a
study. However, we may also see a change in participants’
behaviour due to their expectations.

Participant expectations can play a significant role in
the way that participants behave in an experiment. Due
to ethical considerations, participants will almost always
be aware that they are being studied, but it is best that
participants know as little about the study as possible.

Placebos and the placebo etfect

In many experimental procedures, both the control and
experimental groups may receive some sort of treatment
(e.g. medication); however, one group — the experimental
group — will receive the actual treatment {(such as a new
drug) and the other group — the control group — wil! receive
a placebo (such as a sugar pill). A placebo is a fake drug
or treatment, and is used so that participants in each
group do not know whether they are being exposed to

the experimental condition.

The use of a placebo minimises the impact of the
slacebo effact on the results. The placebo effect occurs
when there is a change in a patticipant’s behaviour due
to the participant’'s expectation about the treatment to be
received. For example, consider an experiment trialling
a new headache drug. If the experimenter gives the
experimental group a pill and does not give the control
group a pill, participants in the experimental group may
believe that their headache has improved, and therefore
report that it has improved, simply because they received
some sort of treatment. In this case the experimenter would
not be able to tell whether the reported improvement in the
headache is due to the effect of the drug or the placebo
effect - the effect of the participant having been given some

sort of treatment. If, however, both the experimental and
control groups receive a pill, every participant will believe
that they are receiving treatment, which minimises the
placebo effect.

Single-blind procedures

A single-blind procedure is when the participants do not
know whether they have been assigned to the control or
experimental group. Placebos are used in this case, and
participants are unaware of whether they are receiving the
placebo {control group) or the actual drug (experimental
group). This reduces the impact of participant expectations
on the results.

Double-blind procedures
A single-blind procedure may help to balance the impact
of participants’ expectations on resuits; however, the
experimenters themselves still know which group is which
in a single-blind procedure. The experimenter’s behaviour
towards these groups {such as body language, verbal cues
and preferential treatment) may also influence the results
of a study. This is known as the experimentar effect, The
experimenter effect occurs when there is an unintentional
change in participants’ behaviour, and hence results, due to
the experimenter’s influence. For example, an experimentear
may be more encouraging with the experimental group than
with the control group, or may unwittingly drop hints about
desired responses to help support their hypothesis.

To reduce the impact of the experimenter effect on
the results, researchers may implement a double-blind
procedure. This is where the participants and experimenter
do not know which participants have been allocated to the
control and experimental groups. This of course involves
a third party being privy to which group is receiving the
experimental treatment; however, this person is not directly
involved with the participants in any way, and so cannot
have any influence over them.

 Experiment details withheld.
from experimenter

Eliminates experimenter effect

Single-blind and double-blind procedures

ISBN g78c170214100
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Match each term with its definition.

Doubie-blind procedure An unintentional change in participants’ behaviour, and

hence results, due to the experimenter's influence

Experimenter effect A fake/false drug or treatment

Single-blind procedure The participants and experimenter are unaware of who is

in the control and experimental groups

Placebo effect The participanis are unaware of who is in the control and

experimental groups

Placebo A change in a participant’s behaviour due fo their
expectations of being involved in an experiment

Explain the similarities and differences between the terms in the table.

Similarities Differences

! Placebo and placebo ,
effect : |

Single-blind

| procedure and ; ;
double-blind |
procedure




.3 Types of sampling

Psychologists use a number of different methods to sample
participants for a research study. The sampling step is very
important, as the main aim at the conclusion of the study is
to apply the results from the sample {o the larger population
from which it was drawn. With this in mind, it is important
that the sample is representative of the population.
Sampling appropriately can also help to minimise the
impact of EVs on the DV. There are many different ways to
sample, including convenience sampling, random sampling,
stratified sampling and stratified random sampling.

Convenience sampling
Convenience sampilng, as its name suggests, is a quick
and easy way of selecting participants. It involves selecting
participants based on the researcher’s accessibility to them,
or their availahility; for example, sampling only one class in a
school, or going to the local supermarket and surveying the
people found there.

The main advantage of this sampling type is cbvious:
it is convenient. [t also does not require forward planning
and is quick to administer. However, this sampling technique
is highly biased. Participants may not necessarily be
representative of the population because they are fikely
- to share a particular quality, or be predisposed to act
in a particular way. For example, if you wanted to study
personalities of school students but you sampled only a
drama class at a school, those particular students may
be more creative or outgoing than the rest of the school's
population, so the sample may be biased.

Random sampling

Random sampling employs a carefully planned and
systematic method of selecting participants for a study.
Random sampling ensures that every member of a population
has an equal chance of being selected for the sample being
used in the study. Two common methods of random sampling
are pulling names out of a container (such as a hat), and
altocating a number to each person in the population then
using a random number generator to select the sample,

A common form of random sampling is to pull
names out of a hat.

The main advantages of this sort of sampling are
that it is very quick and it is inexpensive, as the sampling
procedures are not difficult to set up. In addition, random
sampiing is not biased - every member of the population
has an equai chance of being selected 10 be part of the
sampie. In this way, random sampling is much more likely
to be representative of the population than convenience
sampling.

There is, however, the chance that the sample obtained
through random sampling may not be representative of
the population of research interest. Although the sample
is chosen at random, by chance it may turn out that the
sample is biased in one direction; for exampie, it may be
entirely made up of men, or of people over 45 years old.

Stratified sampling

Stratified sampling involves breaking the population into
‘strata’, or groups, based on characteristics they share. For
example, you could divide a secondary schoo! popuiation
into year levels; these would be the strata. Once the
population is divided, you could then select participants
from each strata in the same proportions that they appear
in the population.

Samples chosen using this technigue should be
representative of the population, and there should be
equal guantities of particular characteristics in the sample
because the ratio of each characteristic in the sample is
the same as the ratio in which it appears in the population.
For example, if there are more boys than gitis in a school, a
stratified sample of this population would also include more
boys than girls.

However, this type of sampling can be time-consuming
to undertake, as information about the population's
characteristics needs to be obtained before sampling
can begin.

Random stratified sampling
Random stratified sampling involves breaking the
population into strata (as in stratified sampling) and then
selecting the sample from each strata randomly. It allows
a researcher to select a sample that has participant
characteristics in the same proportion that they appearin
the population. The difference between stratified sampling
and random stratified sampling is that in random stratified
sampling the sample is chosen from each strata randomly.
Random stratified sampling is advantageous in that
it obtains a representative sample that is free from bias;
however, it is also time-consuming to undertake.
Deciding which sampling method to use is one of
the many jobs undertaken by the researcher. There are
many factors to take into consideration, such as expense,
accessibility and accuracy of results.
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Check your understanding

1 You want to determine the opinions of people in Victoria on water restrictions. Qutline three ways in which you could
obtain a convenience sample.

2 Your school has just decided that it will not hold a Year 12 formal this year because students were badly behaved at
last year's formal. You would like to make a presentation to the principal showing the percentage of Year 12 students
in the school who are against this decision. In order to gather information, you decide to have a random sample of
20 students in the school complete a survey, Outline three ways in which you could gather a random sample.

3 The employees of a company are having trouble agreeing on a venue for the company Christmas party. The social
coordinator decides to hold a vote on preferred venues, but the company is too large to ask all employees to vote. She
decides to form a stratified sample, and only members of the sample will cast a vote. Explain how she could execute

this to ensure the choice of venue is fair.

4 Complete the table by comparing the different types of sampling.

| Stratified/Random straiified |
‘ sampling

Convenience sampling Random sampling

How are
i participants
i sampled?

Advantages of this
{ method

! Disadvantages of
 this method
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mental research

As we learned earlier, the third step in psychological
research is to decide on the experimental design that will
be used; that is, how the participants will be allocated to
groups within the experiment. There are several different
experimental designs that can be implemented, and careful
consideration of the experimental design is another way to
minimise extraneous variables.

Independent-groups design

The indepsndent-groups design involves randomiy
allocating the members of the sample to either the control
or experimental group. Once you have your sample, you may
draw participants’ names randomly out of a container and
assign the first name to the control group, the next name

to the experimental group and so on until all participants
are assigned to groups. The independent-groups design is
a very quick and easy design to administer, and is therefore
a popular technigue in experimentation. It allows us to
research Iargé numbers of participants fairly easily.

The two groups in an independent-groups design should
be free from bias but, due to the random nature of group
assignment, there may be participant differences between the
two groups; for example, members of one group may by chance
be naturally smarter than members of the other group. This
design does not, therefore, effectively minimise differences in
participant characteristics between the two groups.

Matched-participanis design
The matched-participants design seeks 1o eradicate
participant differences. The matched-participants design
involves pairing each participant based on a certain
characteristic that they share; for example, you may pair
the two smartest students or the two most experienced
netballers. Once you have matched these participants, you
randomly allocate one to the control group and one 1o the
experimental group. This helps to achieve an even spread
of participant characteristics between the two groups, and
hence minimises extranecus variables due to participant
differences. For this reason, identical twins are often ideal
candidates for a matched-participants design.

One limitation of this design is that it involves a
pretest to match participants on particular characteristics
(for example, you may administer an 1Q {est to match
participants on intelligence) and is therefore more time-
consuming than other designs. Also, during experimentaticn
one participant may drop out, and in a matched-participants
design this means that the other member of the pair (in the
other group) must aiso be removed from the study.

Repeated-measures design

Although a matched-participants design seeks to ensure
that both groups are equal in participant characteristics,
it does still use different participants and hence there
may be natural differences in their abilities. A repeatad-
measures design is implemented by using only one
group of participants and exposing that group to both
the control and experimental conditions. As the same
participants are used in the contral and experimental
conditions, they are obviously compleiely identical in
characteristics and abilities.

This experimental design eliminates the impact of
participant differences as an EV but it does create a
different problem known as order effects. Order effects
ocour when there is a change in results due to the
sequence in which two tasks are completed; that is, due to
the order in which participants complete the control and
experimental conditions. The change in results may be an
increase in performance due to knowledge or experience
in a task, or may be a decrease in performance due to
horedom or fatigue with carrying out a task more than
once. An individual's experience may therefore have an
impact on the results of the study and this would be an
extraneous variable.

For example, you may be involved in a repeated-
measures study that investigates how different bathing
suits affect swimming speed. You undertake the control
condition first, in which you wear your normal bathers,
and the experimental condition second, in which you
wear a special bathing suit. The IV is supposed to be the
type of bathing suft worn, but your performance in the
experimental condition may be altered because you have:
already completed the control condition: it may be enhanced
because you have had a warm-up swim, or it may be
hindered because the first swim exhausted you. In this case,
swimming performance may be due to factors other than the
IV, and this is an example of order effects.

One way 1o minimise the impact of order effects is to
use counterbalancing, Counterbalancing involves dividing
the group of participants ip half and arranging the order
of the conditions so that each condition occurs equally as
often in each position. That is, it involves exposing half
of the participants to the control condition first and the
experimental condition second, and exposing the other
half to the experimental condition first and the control
condition second. This counterbalances the potential
impact of order effects on the resuits. In the swimming
example, half of the participants would swim in their own
bathers first and the new bathing suit second, whiie the
other half would swim in the new bathing suit first and
their own bathers second.
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Check your understanding

1 Complete the table by comparing the different experimental designs. .

Explanation Advantage(s) Disadvantage(s)

Independent-groups
! design

Matched-participants
i design |

Repeated-measures
! design

2 You would like to investigate whether drinking an energy drink helps individuals to remember a list of 50 three-letter
words. You decide 1o expose all your participants to a control condition, where participants will learn List A and then
recall as many words as possible; and an experimental condition, where they will learn List B while drinking an energy
drink and then recail as many words as possible.

a Which experimerntal design has been used in this experiment? Explain your answer.
b Provide two examples of order effects that may impact on the results of this study.

¢ Explain how you could use counterbalancing in this experiment to eliminate the impact of order effects on
the results.
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 Collecting

3.1 Data calﬁectmn

In their search for accurate information, psychologists gather
evidence in many ways. Sometimes they use experimental
technigues, but sometimes they use other, non-expetimental,
technigues. '

Case studies

A case study is an in-depth or detailed study on a single
person or small group of people. it allows researchers to
gain very specific information about a particular occurrence
or phenomenon. However, case studies are not an ideal
research technigue, as they can be time-consuming to
undertake and it is difficult to generalise findings from one
person to the wider population.

Twins provide an excellent basis for case study research
in psychology. When investigating the impact of nature
versus nurture, identical twins provide fascinating insight
into the debate. For example, case studies of twins who
are reaved apart, through circumstances such as adoption,
allow insight into the impact of the environment on a child’s
development.

Case studies are often conducted by investigating a
group of people over a period of time in what is known as
a longitudinal study.

Observational studies

An ehservational study involves an individual observing
another individual or a group of people in a natural
environment, and recording observations about the
behaviour they witness, The aobserver only records

overt, observable behaviour. Observational studies are
advantageous in that they eliminate the extraneous variable
of artificiality; however, they rely upon an observer’s
interpretation of events. This means that the recordings

are subject to ebserver bias, where the observer sees what
they want or expect to see, and this may result in a biased
representation of the behaviour. Observational studies are
often cross-sectional studies, whereby a researcher seeks to
investigate two or more sampies of participants at the same
point in time.

Self-reporis
When individuals are asked to comment on their own
thoughts, emoctions and beliefs by answering a series of

questions on a particular topic, this is known as a self-
repoti, Self-reports allow researchers to collect subjective
data that cannot be overtly seen or measured, and hence
gain insight into the reasons behind behaviours. The use of
self-reports can make it difficult to compare data between
participants due 1o their subjective nature.

There are many different types of self-reports, including
surveys and guestionnaires, where participants respond to
a series of verbal or written questions. These questions can
be open-ended (where participants are free to comment
without limitation) or close-ended (where participants
may choose an answer from alternatives or are restricted
in their choices). A raling scale inveoives individuals
choosing the statement or the rating that best describes
their opinion or attitude on a particular topic; this is a
close-ended format. A commeoen form of rating scale is the
Likert scale, in which participants are asked to ¢choose a
response 10 a statement on a scale from ‘strongly agree’ to
‘strongly disagree'.

interviews are another way of collecting self-report
data; these involve face-to-face or telephone contact in
which questions are asked and answered. Interviews
may be structured (asking a planned series of questions)
or unstructured (conversation-like and open to change).
Interviews are not very time-efficient because the
execution of the interview and subsequent collation of
data can take a long time. However, they are an excellent
way Lo gain detailed responses that can be explored in’
greater depth. '

Brain imaging and recording

technologies
Brain Imaging and recording technologies are scientific
technologies that involve gaining structural or functional
images of an active brain. Brain imaging devices include
(for example) CT scans or MRIs, which take X-ray images
of the brain on multiple axes to look at the structure of
the brain; or fMRIs, which allow researchers to obhserve an
active brain by measuring changes in blood—oxygen levels,
to identify the areas that are most active when completing
different tasks.

These technologies provide highly specific information
about the brain and its functions; however, they
are expensive to use and findings can be difficult to
generalise to the wider population, as no two brains are
exactly alike.
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of each technigue,

1 Name: Age:
1 Do you enjoy any of the foliowing
activities? (Circle all those that apply.)
Cycling Walking
Horse-riding Aerobics
Dancing Reading
¢ Disadvantage of this form of data coliection: ...
2
¢ Disadvantage of this form of data collection: . .
3
4

¢ Disadvantage of this form of data collection: ... ..o
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Explain which data-collection technique is being illustrated in each case, and provide one advantage and one disadvaritage

a What data-collection technigue is identified?

b Advantage of this form of data collection:

e

a What data-collection technique is identified?

b Advantage of this form of data collection:

a What data-collection technique is identified?

b Advantage of this form of data collection:

b Advantage of this form of data collection:




.2 Types of data

Once the participants have been sampled and the
experiment has been designed, the experimenter is ready
{0 start the experimentation phase and gather data. Data
are the information {observabie facts) that psychologists
systematically collect in experiments, studies and
investigations. Another name for data is empirical svidence;
that is, the information psychologists gain from direct
observation and measurement. Examples of data range
from people’s attitudes about political issues to participants’
results on an intelligence or personality test. Data are used
by researchers as evidence to support their findings or to
formulate predictions about future studies.

There are a numbper of different types of data.

Subijective vs objective data

Sublective data are data collected through cbservations of
behaviouy, or information based on participants’ self-reports.
Subjective data are often biased because they require '
personal information (such as attitudes or opinions) to be
given and, because of this, subjective data can be difficult

1o statistically analyse. An example of subjective data would
be data generated by someone observing the behaviour of
children in a playground. If the observer sees a child throw

a ball at another child, the observer might interpret this as
aggressive. However, the child who threw the bail may have
delayed motor abifities and may have hit the other child with
the ball accidentally; so the action loocked aggressive but it
was in fact innocent. The data collected in such a situation is
based solely on the chserver's interpretation, and the facts of
the situation are not known. The data is therefore subjective.

Data obtained by interpreting a child's behaviour
ina playground is known as subjectlve data.

Obiective data are data collected under controlled
conditions and are easily measured and compared with
other data. These types of data are often in numerical

form and can be statistically analysed. An advantage of
objective data is that it minimises many biases encountered
in research. An example of a piece of objective data would
be running speed, the height of a person or the number of
siblings someone has.

Both of these data types have limitations. Subjective
data can provide greal insight into a person's opinions and
beliefs, but researchers need to be aware that such data
are difficult to compare with other data. If one person says
on a depression scale that they are feeling ‘4 out of 10
and another person says they feel ‘6 out of 10, it cannot
be assumed that the individual with the lower rating is the
more depressed. Objective data, on the other hand, while
very easy to compare, do not always provide reasoning
behind the score because external factors are not taken
into account. For example, in a 100-metre running race,
Person A may record a faster time than Person B, and we
would conclude from the objective data (time recorded)
that Person A is faster. However, the objective data do not
account for other factors that may have contributed to the
resuit of the race, such as injury or exhaustion, or the type
of footwear worn.

Qualitative vs guantitative data
Cuaiitative data are data that describe changes in the
quality of behaviour, and are often expressed in words. Data
such as this are difficult to categorise or statistically analyse
because responses could take a wide variety of forms

and are open to personal, observer or researcher biases.
An example of qualitative data would be participants’
descriptions of a film they had seen. Every participant would
describe the film in a slightly different way, would have
different ways of interpreting the plot, and would have their
own unique feelings about and reactions to the fiim. Such
information is difficult to quantify.

Quantitative data take a numerical or categorical form,
and can be statistically analysed and readily measured and
compared with other data. An example of quantitative data
is the number of words recalled correctly from a list or a
score on an intelligence test.

Qualitative data have many similarities to subjective
data, as they are both opinion-based. Participants can be
completely unrestricted in their responses and can provide
great insight into why they feel a particular way. However,
like subjective data, this is often difficult to summarise or
compare with other data.

Quantitative data are similar to objective data in that
researchers can easily draw conclusions from them and
use them to make comparisons to other data. Quantitative
data also share limitations with objective data, in that
guantitative data restrict participants from providing
explanations and leave little scope for participants to
elaborate on their responses.

ISBN g780170214100

1 State whether the types of data are objective or subjective and qualitative or quantitative. -+

Types of data Objectwe/ Su bjeetlve Qualitative/Quantitative

T R e S e b e e = R -

i Hair colour

e

Number of hours ,
| spent watching TV :
per day ;

What people see in |
an inkblot test :

Descriptions of why :

| students like doing | E
. homework
Average height of i
| studentsinaYear |
{10 class

i
i H
U :

2 You are interested in gathering the opinions of students at your school regarding compulsory wearing of uniforms.
You don’t want o restrict students’ responses, so you decide to collect qualitative data.

a How could you collect this data to ensure that they are qualitative?

b What is one disadvantage of this type of data?

¢ The principal would like to be able to compare students’ opinions easily, so she asks you to redo your study and
collect guantitative data. How could you collect guantitative data on this topic?

d You present your guantitative results to the principal, who argues that although the data is guantitative, it is still
subjective. How could that be?

e The principal decides to make school uniforms optional, but would still like to assess the students’ preference for
uniforms or casual dress. How could she gather objective data about this in the coming weeks?
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3.3 Descriptive statistics

On their own, raw data are meaningless, because they have
not been organised and hence are difficult to interpret. Raw
data are organised using descriptive statistics. Descriptive
statistics are used to summarise, organise and describe
data obtained from research. This allows the data to be
more easily interpreted.

Descriptive statistics include percentages, graphs and
mathematical calculations such as measures of central
tendency.

Percemages

- A percentage illustrates the proportion of the sample that
displays a particular hehaviour; for example, 75 per cent
of Year 12 students turn 18 in their final year of school, or
62 per cent of adolescents watch reality TV.

Using a percentage is a quick and effective way to
compare the results of two different groups in a study. i is
catculated by dividing the number of people that display a
particuiar behaviour by the total number in the sample, and
multiplving the result by 100.

Measures of central tendency
Measures of ceniral lendency involve a calculation that
shows how typical scores, or a majority of scores, fall ina
data set. There are three measures of central tendency:
mean, median and mode.

The mean is a commonly used measure whereby all
of the scores in a data set are added together and then
divided by the total number of pieces of data. The mean
represents the average score in a data set. The mean score
is an example of a sampie statistic. Sample statistics are
numbers that describe the behaviour or characteristics of a
sample drawn from a larger population.

A limitation of using the mean is that it can be greatly
influenced by a very large or very small score in the data set,
known as an outlier. Qutliers skew the representation of the
data. For example, if you were considering the mean age
of people in your Psychology class, the age of your teacher
would be an outlier that could skew the results, as it would
be higher than the average age of the students.

The median is the middle number in a data set. It is
calculated by arranging all of the data from smallest to
largest and then selecting the piece of data in the middle.
The median is commonly used when reporting VCE results,
as it is not affected by outliers in a data set. If there is an
even nundber of pieces of data in a data set, the mean of
the middle two numbers is the median.

The mode is the final measure of central tendency and
reflects the most commonly oceursing number within a data
set. The mode can be useful in seeing which score occurs most
often, but it can be an unreliable measure for small samples.

5186490190490494496

Spread of scores

Another way of describing data is by looking at how the
data are spread. This is known as variabiiiiy. One measure
of a data set’s variability is the range. The range of data
can be calculated by subtracting the lowest score from the
highest score.

Another measure of variability is standard deviation.
Standard deviation explores variability of data by looking at
how far each individual piece of data differs from the mean.
A low standard deviation indicates that scores are clustered
around the mean and hence there is low variability in that
set of scores. A high standard deviation indicates that
scores are spread out from the mean and hence there is:
high variability in that set of scores, :

Using descriplive statistics

There are many other ways in which data can be described.
The problem with descriptive statistics is that they only
describe the data. For example, they can tell us which
teaching method produced better scores on a test or
whether chewing gum while studying produced higher
scores on a memory task than not chewing gum, but they
cannot tell us whether the difference between two scores
is large enough to attribute to the independent variable or
whether this difference occurred due to chance. In other
words, descriptive statistics do hot establish whether there
is a cause-and-effect relationship between the variables.
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Check your understanding

1 Below is the number of points each of the 10 members of a basketball team scored in the final game of the season.

Playerno. 11

..................................................................................................................................................................................................................

a What is the mean number of points scored by each player?

b What is the median number of points scored by each player?

¢ What is the mode for points scored by each player?

d What do you believe is the best measure of central tendency to represent the point-scoring of this team? Why?

e What percentage of the total goals did Player 1 score for her team {to the nearest whole number)?

f Can we conclude that Player 1 is the team’s best shooter? Explain your answer,

2 Sarah and Maeve are in two different Psychology classes al school, and they are discussing which ¢lass has done
betier on their recent assessment task. Both classes gained the same mean but achieved very different results. Their
classmates’ results are in the table below. '

Sarahscass 21 28 {13 30 7 42 {2 o5 118 %8 |
[Macve'sclass (26 {23 {24 126 {22 {20 24 {19 21 122 |
a Calculate the range of the scores in Sarah's class.

b Calculate the range of the scores in Maeve's class.

¢ How would you describe the variability of scores in both classes?

d Can you conclude that one class has performed better than the other? Explain your answer.
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3.4 Visual representations
of data

Sorting data

A simple way of organising data, especially if you have a large
amount, is to use a frequency distribution table. The categories
being compared are placed in one column of the table. If there
are several different categories, you may put them in groups, or
class intervals, and then count how many times a piece of data
fits into each interval. This is referred to as frequency.

Table 3.1 Raw scores in a hypnotic susceptibifity test
55, 86, 52, 17, 61, 57, 84, 51, 16, 64, 22, 56, 25, 38, 35, 24, b4,
26, 37, 38, 52, 42, 59, 26, 21, 55, 40, 59, 25, 57, 91, 27, 38,53,
19, 93, 25, 39, b2, 56, 66, 14, 18, 63, 59, 68, 12, 19, 62, 45, 47,
i 98, 88, 72,50, 49, 96, 89, 71, 66, 50, 44, 71, 57,90, 53, 41, 72,
! 56,93, 57, 38, 55, 49, 87, 59, 36, 56, 48, 70, 33, 69, 50, 50, 60,

i 35,67,51,50,52,11, 73, 46, 16, 67, 13, 71, 47, 25, 77

Table 3.2 Frequency distribution table of scores in a hypnaotic
susceptibility test

i Class interval (scores)

;,,,,,,,,,,,,,,,,,,,,,imew&l
20_39 I Y

Graphing data
A granh enables large amounts of information to be neatly
organised and summarised, and can show how one variable
relates to another.
A histogram is a type of graph made by placing class
intervals on the horizontal (x) axis, and the frequency on
the vertical () axis (see Figure 3.3). A histogram has each
of its bars touching, and is used to represent data that is
continuous; that is, each piece of data is related to the next.
A histogram can be adapted into a frequency polygon.
This is a graph of a frequency distribution in which the
number of scores falling into each category is plotted as
a point on the graph, with lines being drawn to connect
the points, A freguency polygon joins the mid-points of
a histogram. A frequency polygon begins and ends with
a point on the x-axis, whereas other line graphs do not
necessarily start and end at zero. A frequency polygon is
a type of ling graph, which is any single line that connects
points that relate one variable to another.
Alternatively, some data that is graphed may not be
continuous. For example, you may need to compare methods
used for weight loss. Each method is not on a continuum of

Number of people in class

Scores on a hypnotic susceptibility test
40) S —
= 30
(5]
o
@D
& 20
e
10+

.Df19 20-39 40-59 60-79 80-99
Score on hypnotic susceptibility test
(class intervals)

possible methods, and no two methods have a relationship
to each other, s0 the categories you are comparing are not
continuous, This is known as discrete data. The type of
graph used to represent discrete data is a bar graph, which
is essentially a histogram in which the bars do not touch.

Comparison of weight-loss methods used

Frequency (%)

Exercise  High- High- Meal-  Diet
only carbchydrate protein replacement pills
diet diet shakes

Weight-loss method

The data above could also be displayed using a pie
chart. A pie chart shows the representative characteristics
or opinions of subsets of a sample as a proportion of the
entire population. To constyuct a pie chart, the data must
be converted into percentages of the total sample, and then
converted into degrees of a circle.

Comparison of weight-loss methods used

Exercise only
40%

High-carbohydrate
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A frequency histogram and frequency polygon ;

diet 2%

Check your understanding

1 Sam is working as a statistician for his local hockey
club. He has been assessing the average number of
goals scored by each of the club’s players across the
last season.

The raw data, rounded to the nearest goal, is
recorded at the right.

a Complete the frequency distribution
fable below to organise the data.

Class interval
: : Frequency
| (Average no. of goals) |

________________________________________________________________

¢ Based on your answer to part b, graph this data on
the axis below in the most suitable mannery.
+  Remember to label both axes.
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b is the data represented in the frequency
distribution table continuous or discrete? Explain.

d Calculate the percentage in which each class
interval appears in the data set of soccer goals.
Roughly sketch a pie chart of the information.
(Round the degrees to whole numbers to make it
easier 1o sketch the pie chart. Use the space at the
bottom of this page for your calculations.}




,. Frequency
istribution curves

A frequency distribution curve is a curve that shows the
spread of a set of scores over equally-sized intervals.

A typical frequency distribution curve has a majority
of scores placed around the mean, with tails at both ends
represénting a minority of very high or very low scores.
Below is a typical bellshaped curve that demonstrates the
spread of scores for [Q. As you can see, a majority of the
population has iQ scores between 90 and 110.

Scores on an 1Q test

Frequency

70 20 110 130
1Q score

A typical bell-shaped curve

A bellshaped curve may show that a data set has high
variability (a lot of spread in the scores from the mean or
mid-point) or low variability (little spread in the scores from
the mean or mid-point). For example, when investigating
ages of students in Year 1.2 there would likely be low
variability in that data set; however, when looking at the ages
of teachers in a school, there would likely be high variability.

A bellshaped curve that demonstrates high variability \

Bellshaped curves can also be skewed. If there are

more high scores than low scores in a data set, a frequency
distribution curve will be naegativaly skewed. You may see a
negatively skewed curve when plotting the results of giving
Grade 6 students a Grade 4 maths test. If there are more low
scores than high scores in a data set, a frequency distribution
curve wilt be positively skewed. You may see a positively
skewed curve when plotting the results of giving Year 11
Psychology students a university Psychology exam. [t is the
skew of the data in VCE subjects that helps administration to
decide the scaling of each individual subject.

A bell-shaped curve that demonstrates negative skew

A bell-shaped curve that demonstrates positive skew

There may also be two mid-points in a data set. In this
case the distribution curve may show bi-modal distribution,
and scores are distributed around the two different mid-
points. This may be seen, for exampte, when looking at
heights of Grade 6 students, as there will be a typical height
for males and typical height for females,

A bell-shaped curve that demonstrates bi-modal
distribution
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Check your understanding

1 Sketch each freguency distribution curve on the axes provided.

a A typicai distribution curve with high variability

¢ Atypical distribution curve

e A bi-modal distribution curve
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b A positively skewed curve

d A negatively skewed curve

f A typical distribution curve with low variability




. y Correlation

Some experiments ultimately seek to establish a cause-and-
effect relationship between two variables; however, correlation
studies simply seelk to establish whether two variables are
related at all. Note that correlation does not seek to imply
causation. _—

Correlation is displayed visually, on a graph knhown as
a seatterpiol, and numerically, as a correlation co-efficient.
A scatterplot is a graph that shows an individual dof for each
piece of data. The correlation co-efficient is a number that
describes the strength and direction of the cotrelation. One
way to ascertain the correlation co-efficient is by analysing
whetre all of the dots fall on a scatterplot.

Direction

A positive correlation occurs when both variables increase
or decrease in relation to each other. This may be seen, for
example, when investigating driver speed and number of car
accidents if it is found that, as speed increases, so does the
number of accidents. Positive correlation is expressed as a
correlation co-efficient between 0 and 1.

Number of road accidenis
vs driving speed
2 L]
e a%
8%y @
[ @ @ @
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Number of road accidents

Driving speed

A negative correlation occurs when, as one variable
increases, the other one decreases, or, as one variable
decreases, the other variable increases. This may be seen,
for exampie, when investigating the relationship between
exercise and weight, if it is found that weight decreases as
exercise increases. Negative correlation is expressed as a
correlation co-efficient between -1 and 0.

Amount of exercise
vs hody weight
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Body weight

Scatterplot demonstrating positive correlation

Scatterplot demonstrating negative correlation

Strength

If the dots on a scatterplot can be joined to form a straight
ling, this is known as perfect correlation. This is as strong as
a relationship between two variables can get. As such, if the
line is in the positive direction, it is assigned the correlation
co-efficient of 1; if the line is in the negative direction,

it iIs assigned the correlation co-efficient of -1. A strong
correlation may be seen if the dots are close to forming a
line or are tightly bunched together around one line. Strong
positive correlations may be expressed as 0.7 to 0.9, whereas
strong negative correlations may be expressed as -0.7 to
~(.9. As the relationship becomes weaker, the correlation
co-efficient will approach zero, and the dots will get further
apart. If there is no relationship between variables, this

is known as zero correlation and is given the correlation
co-efficient of Q; the dots in such a scatterplot would be
randomly placed.

fl

Carrelation co-efficient=0
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! o CIUb P played per player (in career}
Colingwood | S D
 Westen Bulldogs | 5 1078
Syhey . & ol
Hawthom 7 847
CaMMon e B T e07

North Melbourne o st
Adeialde - 10 875
 Melboume E | 638 '
Essendon . qg : 593
anbane 13 856

| Port Adelaide TR 730
‘Richmond 45 54.3
WesiCoast . ... | 50

Source: Bigfooty.com, http://www.bigfooty.com/forum/showthread. php?=733106

Check your understanding

1 The table shows a comparison between each AFL team'’s final position after round 16 in the 2010 season, and the
average number of games played per player in each team throughout their football career, as at round 16 2010.

{adder position
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a Use these data to plot the correlation between the two variables.

Average number of garnes

b How would you describe the direction and strength of this correlation?

¢ Whatis the problem with a situation such as a sporting ladder, where the most successful team has the lowest number
(the top position) and the least successful team has the highest number (the bottom position)? Would the correlation
look different if the most successful team ‘scored’ position 16 and the least successful team 'scored’ position 17?

[



4.1 Inferential statistics

Typically, psychologists seek to discover éeneral patterns

of behaviour that apply widely to humans. For example, a
researcher studying the effects of a new therapy on a small
group of people suffering from depression would like to know
if the therapy holds promise for all people with depression.
Inferential statistics aliow us to make inferences about the
results of an experiment; to form conclusions and generalise
findings; that is, to apply findings about the behaviour of
small groups (samples) to the larger groups they represent
(populations).

Experimenters use inferential statistics to determine
whether or not the results of an experiment support the
hypothesis. The researcher must also determine whether
differences between resuits yielded by the experimental and
control groups are due to manipulation of the IV, or to chance.
For example, if students in Ms Perfect’s class outperformed
students in Ms Lanati’s class, could we simply conclude that
Ms Perfect is the betier teacher? inferential statistics allow us
to determine whether other factors are involved.

Siatistical sighificance refers to the significance of
the difference hetween two scores; that is, whether we
can attribute the results to the [V or 1o chance alone,
Therefore, inferential statistics allow us to infer a cause-and-
effect relationship between two variables; something that
descriptive statistics do not allow.

p-value

Before conducting an experiment, researchers set what
is known as a pvalue, A pvalue is the level of probability
that the results are due to chance alone, and determines

statistical significance. In Psychology, it is typical to seta
p-value at p < 0.0b, which means that, for the results of a
study to be statistically significant, the probability that the
resuits are due to chance must be less than 5%.

When results are obtained, they must be tested for their
statistical significance. Tests of significance include #iests
and chi-square fests, We will not investigate the tests here,
but both allow researchers to determine the p-value for a
particular set of results, and hence whether the results are
statistically significant. If the p-value for the experiment is
set at p < 0.05, the results of that experiment, when tested
for significance, must be p <0.05 in order for them to be
deemed statistically significant.

If the results are found to be statistically significant, it
is likely that the IV caused the change in the DV. This would
support the experiment’s hypothesis, and conclusions and
generalisations could be made from the study. If the pvalue
is greater than (>) 0.05, the results are not statistically
significant, and the results are likely to be due to chance
and not to the IV. Hence, the hypothesis is rejected and no
conciusions can be drawn,

A p-vaiue may be set jower {for example, at p < 0.01) for
very important studies, such as when trialling medical drugs.

Determining statistical significance
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Check your understanding

For each experiment below, the pvalue set at the beginning of the experiment was p << 0.05. .

4 Experimenters conducted research investigating a link between frequency of meditation and length of sleep. A test of
significance on the results was found to be p = 0.05.

a This means that the probability that the results occurred due to chance is:

b This means that (tick the appropriate endings to the sentence}):
the results are statistically the results are not statistically :
: significant : significant '
! the independent variable has l
not caused a change in the
dependent variable; chance

factors have cawsed the change

the independent variable |
i has caused a change inthe
: dependent variable

i a conclusion may be drawn | ! no conclusion can be drawn {

2 Experimenters conducted research investigating a link between birth order and intelligence. A test of significance on
the results revealed that p > 0.05.

a This means that the probability that the results occurred due to chance is:

b This means that (tick the approprriéte endings to the sentence):
the resulis are statistically the resuits are not statistically :
 significant : significant :
| the independent variable has :

¢ not caused a change in the

. dependent variable; chance

factors have caused the change

the independent variable i
! has caused a change in the
{ dependent variable

a conclusion may be drawn no conclusion can be drawn
3 Experimenters conducted research investigating the impact of driving lessons on driving test scores. A test of

significance on the results showed that p < 0.01.

a This means that the probability that the results occurred due to chance is:

b This means that (tick the appropriate endings to the sentence):
the results are statistically the results are not statistically i
| significant i significant
the independent variable
has caused a change in the
dependent variable

the independent variable has :

i not caused a change in the

i dependent variable; chance

: factors have caused the change
| a conclusion may be drawn ! no conclusion can be drawn
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ty and reliability

There are many factors to consider before the results of one
experiment can be applied to the broader population. One
of the responsibilities of the researchey is to ensure that the
methods they are using to test and assess the impact of the
IV on the DV are valid and reliable. -

Yalldily refers to the extent to which an assessment
tool actually measures what it is designed to measure. For
example, if you design an 1Q iest, it must actually assess
general knowledge and abilities, not just mathematical
understanding. Reliability refers to the extent to which an
assessment 1ool measures what it is supposed to measure
consistently, each time it is used. For example, if a person
takes the same IQ test multiple times, they would achieve
the same score each time if it was reliable.

Comparing validity and reliability

We can liken the concepts of validity and reliability to playing
darts. A test with high validity and low reliability can be
tikened to hitting the darthoard with all the darts, but not
hitting it in the same spot.

Internal

In contrast, a test with high reliability and low validity
can be likened to hitting the wall in the exact same spot with
each dart, but missing the dartboard altogether.

Types of validity and reliability

There are many different ways of assessing validity and
reliability. Research investigations can have internal validity
and reliability (in terms of the instruments and research
tools being used within an investigétion) or external validity
and reliability (in terms of applying findings to and using
tools on the population).

Researchers strive towards most of these types of
validity and reliability, but may not always strive towards
criterion-related validity, as the point of much research is
to find out scmething new, not simply replicate the findings
of others.

External

| Validity

| Reliability

Caontent validity — Are the instruments or research
tools assessing what they are supposed to assess?
{For example, is an 1Q test actually assessing

i general intelligence?)

Construct validity — Are the instruments or research
tools effectively assessing the content/theory we
believe they are assessing? (For example, is an 1Q
test measuring all forms of intelligence?)

internal consistency reliablility — Do all of the
items in a test contribute equally to what they are
measuring? (For example, if you completed all the
odd-numbered questions, would you get the same
score as if you completed all the even ones?)

| Test-retest reliability ~ Does the test yield the same
results when taken by the same person, in the
same conditions, at another time? {For example,

if they take the same 1Q test twice, do they gel the

| same score?)

Parallel forms reliability - Do two tests developed
i from the same content produce the same results?
(For example, do two 1Q tests with different
guestions produce the same score?)

External validity — Is the study done in such a
way that findings can be applied to the wider
population? (For example, if one 18-year-old
benefitted from a learning technique, wil all

i 18-year-olds benefit?)

Criterion-related validity — Are the findings of

the study consistent with that of other pieces of
psychological research? (For example, the study
suggests that personality does not change with age.
Do other pieces of research agree?) i

| Interrater reliability - Are the same results
achieved when the same assessment tocls are
used by different administrators? (For example,
if one researcher finds that someone is suffering
from depression by using a scale, does another
researcher find the same when using the same
scale?)

ISBN g78a0170214100
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Check your understanding

INTERNAL CONSISTENCY ¥

Try to construct a similar diagram with the word ‘validity’. The diagram should demonstrate your understanding of the
different types of validity, and can be used to help you remember and learn about the different types of validity.
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.3 Conclusions an

generalisations

As stated earlier, the main intention of research is to apply
what has been learned to the population of interest. A
conclusion is a decision or judgement about the research
results. A conclusion addresses the hybothesis in
research. If the results found are statistically significant, a
researcher may conclude that the hypothesis is supported:
if not, the hypothesis has been rejected. Before making
a conclusion, you may also have to consider whether
any extraneous variables may have impacted on the
resuits. It is important that the researcher is confident
that the change in the dependent variable is due to the
independent variable.

If a conclusion has been made and the research meets

-certain other criteria {see below), the research findings can

be applied to the broader population, or the wider group of
research interest. When we apply research findings 1o the
wider population, this is known as a generalisation,

A generalisation should only be made if all of the
following criteria are met.

* The results are statistically significant.

* The sample is representative of the population.

¢ The method of sampling is appropriate.

s Wherever possibie, extraneous and confounding

variables have been controlled for.

For example, a researcher may find a statistically
significant link between listening to music and enhancement
of memory, but if the sample only contained 1G-year-olds,
the link cannot be generalised 10 other age groups. As
another example, a teacher may have conducted research
investigating the effect that the number of hours of study
had on scores obtained in a maths test; however, if her
sample only comprised students in her class, this sample
is biased and not representative of the population. A
final exampie might involve investigating the influence of
mnemonic devices on the capacity of shortterm memory.
if Group A, which uses mnemonic devices, comprises
only males, and Group B which does not use mnemaonic
devices, comprises only females, then genderisa
possible confounding variable and the findings cannot be
generalised.

Generalising results to the population is one of the
main goals of psychological research. Experimenters do
not often endeavour 1o discover something for only a small
group of people; instead, they seek to discover something
that can be applied to a large group of people, or an entire
population.

'T didn't just jump to conclusions. I hopped

and skipped first.’

Jumping to conclusions, without appropriate experimental
procedures, can create misleading findings.

ISBN 9780170214100

Check your understanding

1 Read the following articles. Discuss two reasons why it is difficult to generalise the results from these studies.

a

The simple way to make people remember what you say

Chip Heath Is a prefessor at the Stanford Graduate School of Businass, His students are
among the best and brightest in the country.

During one of his classes, Heath asked his students tc give a ane-minute speech en a
topic such as crime patterns in the USA, After each speech, the students in the audience
rated each speaker. Not surprisingly, the most pelished speakers usually recelved the
highest ratings. The surprise happened 10 minutes after the last speaker. Heath asked the
studernts to pull cut a sheet of paper and write down every idea they could remember from
each speaker.

The class was shocked fo discover how little they recalled. For some speeches, students
couldn’ remember any ideas. in the average one-minute speech, speakers used

2.5 statistics, Only 4. in 10 told a story. But when it came time for recall, 63 per cent
remembered the stoties, compared to 5 per cent for statistics.

n T

Source: Lem, P. {2009). The simple way to make people remember what you say. Master Life Faster Newsletter,

2(12). Retrieved from <masterlifefaster.wordpress.com/2009/12/22/why-coke-tastes-better-than-pepsi>.

Does gingko btioba affect memory?

The threeysar study involved 148 people age 85 and older, with no memory problems. Half
of the participants took ginkge biloba extract three times a day and half took a placebo.
During the study, 24 people developad mild memory prablems, or questicnable dementia:
14 of those took the placebo and seven took the ginkgo extract. Aithough there was a trend
favouring ginkgo, the difference between those who took gingko versus the piacebo was
not statistically significant.

The researchers made an interesting ohsevation when they examined the data at the end of
the trial. Taking into account whether people followed directions in taking the study pills, they
found that people who reliably took the supplement had a 68 per cent lower risk of developing
mild memery problems than those who took the placebo. Without further study, it is unclear if
this difference is real or just a chance cccurrence,

Souree: American Academy of Neurclogy (2008, March 1). Does Gingko Biioba Affect Memory?. ScienceDaily.
Retrieved from <www.sciencedaily.com/releases/2008/02/080227164125.htm>.
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.1 Ethical considerations
in psychological research

The term athics refers to moral principles and codes of
hehaviour that apply to atl psychologists, regardless of

the field in which they work. The Australian Psychological
Society (APS) has developed a Code of Ethics (2007) -

as well as a complementary publication called Ethical
Guidelines (2010} — that outlines the ethical guidelines that
govern psychologists” behaviour. The Ethical Guidelines are
regutarly updated, and the most current guidelines can be
viewed on the APS website: www.psychology.org.au.

[nterestingly, over the years, ethical guidelines governing
psychological research have become stricter, so that several
psychological experiments conducted in the past would be
considered unethical by today’s standards.

Prior to the commencement of any research, the
researcher submits a research plan to an sthics commitise
for approval. This ensures that participants’ welfare
is considered by a range of medical and non-medical
professionals. The ethics committee also investigates
polential benefits of the research to society, which need
to be weighed against the potential risks or discomfort to
participants.

Role of the researcher

It is the researcher’s responsibility in any research to protect
participants’ physical and psychological welfare. At no time
must a researcher conduct a study that causes severe
distress 1o participants. If a participant does encounter
unexpected distress, the researcher must immediately stop
the experiment and provide the participant with access to
counselling. The experimenter must also ensure that they
act professionally and with integrity at all times, being fair
and just toward all participants.

Participants’'rights
As well as protecting the welfare of all participants, the
researcher must respect the rights of the individual
participant. To do this, the researcher should adhere to any
relevant ethical guidelines, and to current National Health
and Medical Research Council (NHMRC) guidelines. There are
six main principles when considering a participant’s rights.
Confidentiality is a participant’s right to privagy in terms
of access, storage and disposal of information collected about

them that is related to research. A participant's involvement
in and results from an experiment cannot be disclosed o
anyone else unless written consent has been obtained.

Yoluntary participation ensures that a participant
willingly decides to take part in an experiment. Participants
must not experience any pressure or coercion o participate,
nor be threatened with any negative consequences if they
decide not to participate in the experiment.

Withdrawal righis refers to the right of the participant
1o cease their participation in a study at any time without
negative consequences or pressure to continue. This
guideline must be adhered to during an experiment and
also after an experiment; if a person feels uncomfortable
during any follow-up activities they are involved in, or
wishes to remove their results from being used in the study,
withdrawal rights ensure that they can do this.

informed consent needs to be obtained before an
experiment commences. The researcher must obtain
written, informed permission from each participant in the
study, stating that they consent to participating in the study
and have been informed of all necessary information. if a
participant is under the age of 18, or is legally unable to
give consent, the participant's parent or guardian should
complete the consent form. The consent form must inform
the participants about their rights, as well as any possible
physical or psychological harm that may be encountered
during the experiment. Where it is possible and reasonabie,
participants must be informed about the research
procedures employed in the study. ’

Deception in research should not occur unless it is
necessary. It is used in some cases where giving participanis
information about an experiment beforehand might
influence their behaviour during the study and thus affect
the accuracy of resuits. However, deception in research must
be used with caution and, when it is used, researchers must
ensure that all participants-are thoroughiy debriefed.

Debriefing is where participants are informed of the
study’s true purpose once the experiment has ended.
During debriefing, a researcher must also correct any
mistaken attitudes or beliefs held by the participants,
and explain all deception related to the conducting of
the experiment. The experimenter must also provide
an opportunity for the participants to gain access to
information about the study, including procedures, resuits
and conclusions, and provide access to additional support
through counselling, as required.

18BN 9780170214100

A university lecturer has been asked to conduct research investigating how mild pain affects memory formation. She
decides to use students from her tutorial class. She separates the students into two groups. She shows students in
Group A a list of 20 words and then gives them two minutes to recall as many of the words as possible. She shows
students in Group B the same list of 20 words, administers a mild electric shock to them, then gives them two minutes
to recall as many of the words as possible.

1 What are two major issues that an ethics commitlee may have with this research? Explain why they are areas of concern.

2 Explain how you would address each of the following ethical guidelines if you were conducting this research.

»
e

a Voluntary participation

b Informed consent

¢ Deception

d Withdrawal rights

e Debriefing

f Confidentiality

3 List some famous psychological experiments that have been conducted in the past that you would consider to be
unethical by today’s standards. Explain why you would consider then unethical.
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research

Ethical considerations do not just apply to humans; they
also govern the use of animals in experimental research,
Animal research can help us to gain insight'into human
patierns of behaviour. The use of animals in research has
helped us to learmn more about different concepts such as
memory, learning, obesity, stress and ageing.

One of the most famous pieces of psychological
research is that of Russian physiologist lvan Pavloy,
who in the late 1800s measured salivation levels in
dogs to varying stimuli. American psychotogist Harry
Harlow is well known for his work with rhesus monkeys
investigating attachment theory and insight learning in
the 1950s and 60s. American William J. Hudspeth is
also well known for research he conducted into memory
consolidation in rats.

Similar to human research, the ethical considerations
regarding treatment of animals in research have
become stricter over the years, so that much of the early
psychologécaI"experimentatiozw conducted on animals is
considered unethical today.

When using humans in experimental research, their
ability to reason, judge and make assumptions about the
aim of a study can cloud the results, as discussed earlier
when examining the influence of the placebo effect and
participant expectations. With this in mind, animals can
be advantageous to study, as they can provide researchers

with more natural and unbiased behaviour to be observed.
Another advantage to using animals in research is that they
have shorter life expectancies. This means that disease
progression and the effects of ageing can be tracked
guicker. They can also have shorter pregnancies, which
allow researchers to look at genetic hereditary patterns
across generations more rapidly.

However, although sometimes advantageous, the
use of animals is not without limitations. One of the
biggest limitations with using animals in psychological
research is the difficulty in being able to generalise the
findings to humans. Animals and humans vaty in many
ways, particularly in terms of their ability to use cognitive
functions, so there are issues with external validity of
results obtained in animal research. This makes it extremely
difficult to apply findings from animal studies to the human
population.

The use of animals in experimentation has for a long
time been an emotionally-charged issue. Many concerns
with animal expetimentation revolve around the idea
that the animal has ‘no voice’, and is therefore unable to
give consent to be involved in experimentation; nor is an
animal able to withdraw from a study. As animals cannot
give consent or utilise withdrawal rights, it is therefore
particularly important to avoid or minimise psychological
and physical harm when using animals in experimental
research. It is aiso important that animals are well cared
for, even when not directly involved in experimentation
(for example, when they are being housed in laboratories or
testing facilities).
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Check your understanding

1 Using your knowledge of human and animal rights in psychological research, discuss the similarities and differences
between the ethical standards that apply to both.

2 (Complete the table to outline the advantages and disadvantages of using animals in experimental research.

§ Advantages | Disadvantages {

g e 0 g SR
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A research investigation (or research report) is a formal
piece of writing that is written in a scientific manner.

Therefore, you must make sure you avoid words such as ‘1,

‘we’ or ‘our class’, and write in past tense.

1 Writing a research
investigation: title,
abstract, introduction

Title

The title of your report should be a description of the variables

that were manipulated and measured in the investigation.
A good formula for working out the best title is to use the
following phrase: ‘The effect of [the IV] on [the DV]'.

Abstract

The abstract is a very brief summary of all of the key
elements of an investigation. Iis purpose is to give other

researchers an idea of what the study is about. An abstract

typically features the aim, hypothesis, short descriptions

of the participants used, the results, and a short summary

of the conclusion. These pieces of information should be

written without subheadings. Although the abstract appears

first in the report, it is typically written last. It should be
approximately 100-150 words in length.

Introduction
The introduction is important since thisis where you

introduce your topic. Think of the opening of the introduction
as a funnel, starting very wide {(broad) at the top and then

becoming very narrow (specific) at the bottom. Introduce

your topic like an essay. What are the definitions for the key
terms you are referring to? Is there background knowledge

that needs explaining?
Once you have provided a funnel of background
information, refer to past research in this field. What have

others found before you? Remember to cite past publications

correctly and include them in your reference list.

To finish the introduction, you will need 1o state the
aim (a statement that explains what you are intending
to investigate in an experiment), hypothesis(es) and the
independent and dependent variables. The introduction
should be approximately 200-800 words long.

Following is an example title, abstract and introduction.

Abstract

In this study, the effect of alcohoi consumption on
driving ability was investigated. 1t was hypothesised
that Melbourne University students who consumed two
alcoholic drinks in one hour would have poorer driving
abilities, operationalised as more errors on a driving
simulator, than those who drank two non-alcoholic
drinks in one hour. One hundred university students,
comprising males and females, aged between 20 and
40 years, were randomly allocated to an experimental
group (those who consumed two alcoholic drinks) and
control group {those who consumed two non-alcoholic
drinks). After consuming the drinks, they were tested
on a driving simulator and the number of errors made
was recorded. It was found that the conirol group made
an average of five driving errors in the test, while the
experimental group made an average of 13 errors,
Results were found to be statistically significant and
indicated that alcohol consumption impairs driving
ability; thus, the hypothesis was supported.

Introduction

Alcohol use is linked o health problems and emocticnal
and cognitive disturbances. There are strict laws in
Australia that prevent people from driving a ¢ar while
under the influence of alcohol. Previous research
suggests there is a strong relationship between alcohol
consumption and driving ability, Smith {1998) found that
when parficipants consumed more than two alcoholic
drinks in one hour {and fewer for some women) their
driving ability was impaired. He found that participants
who drank more than two alcohalic drinks in an hour
were five times more likely to have a car accident and

15 times more likely to be at fault than people who

had fewer than two alcoholic drinks in an hour. The

aim of this study was to replicate Smith'’s findings by
examining the effects of alcohol consumption on driving
ability when using a simulator. it was hypothesised

that Melbourne University studenis who consumed two
alcoholic drinks in one hour would have poorer driving
ability, operationalised as number of esrors on a driving
simulator, than those who had two non-alcoholic drinks
in one hour. The independent variable was the number of
aleohaolic drinks consumed. The dependent variable was
the number of driving errors made on a driving simulator.

____________________________________________________
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Check your understanding

1 Write a title for the following research experiments by using the format ‘An investigation to test the effect of [the V]
on [the DVT.

a A scientist wants to investigate how to increase serotonin levels to help combat depression. He decides to test a
new serotonin medication on a random sample of university students, and compares the effects with students who
have had no medication.

b An educational psychologist is trying to see whether or not confidence in public speaking can be increased using a
variety of preparation technigues. She teaches one group of students how to write a good speech, and has another
group take acting classes.

2 Write the abstract for the scenario in guestion 1b by placing the following sentences in the correct order.

= The results showed that students who had leamnt how to write speeches ranked themselves, on average, 8.2 out
of 10 on a confidence scale, whereas those who had taken acting lessons rated themselves, on average, 8.7 out
of 10 on a confidence scale.

= |t was hypothesised that students who lake acting classes will have greater confidence in public speaking,
operationalised as a score on a confidence scale, than those students who learn how to write a good speech.

= In conclusion, it was found that learning acting skills is a better way to build confidence for public speaking than
written preparation.

» There were forty 12-year-old students used in the investigation, of whom 24 were females and 16 were males.

= The aim of this investigation was to test the effect of different learning technigues on confidence in public speaking.

3 Number each of the sections below in the order they appear in the introduction section of a research report.

Independent and dependent variables Hypothesis

Past research Theories and definitions

Aim
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.2 Writing a research
investigation: method,
results

Method
The method is broken into three sub-sections and should be
150-200 words in total.

The first section is ‘Participants’. In this section you should
give the details of the sample, including how many participants
were used in the study and their ages and genders. You might
also like to mention the sampling method used.

Next is the ‘Materials’ section. In this section you must
list every item that was required to conduct the study. You
should also mention any question sheets or surveys you
used, and ensure that you remember to attach these to
the back of your report as an appendix (we will discuss the
appendix in section 6.3, page 44).

The final section of the method is the ‘Procedure’.

This section is preferably completed using dot points and
should be a step-by-step outline of how the experiment was
conducted. Think of this section as though It were a recipe:
if someone wanted to replicate your expseriment they would
simply pull out your procedure and follow the steps. This
section shouid begin by explaining the participant selection
process and end at the point when results were collated.
Make sure you explain in the procedure what the contrel and
experimental groups in the study did.

Resulis

The resisiis section should feature a visual representation of
the data you have collated. Make sure the results represent
collated/sorted data — that is, the descriptive statistics —
and not raw data. Raw data comprise all of the individual
participants’ results, and are too long to be included in

the results section. Attach the raw data to the back of your
report as an appendix.

The results section may include graphs or tables, but
you should only graph the average or the percentage, or
whichever data presentation method you believe best
illustrates your findings. Your visual representation must
include a title and must be clearly labelled. Make sure that
you label the x- and y-axes if you are using a graph.

Under your visual representation, explain your findings
in words. There is no need to elaborate or explain your
results in this section; simply state what the findings were,

You should also state the statistical significance of your
results in this section. You may express this as an exact
p-value (e.g. p = 0.002) or simply state whether the pvalue
of the resuits was above or below your sel significance level.
- This section should be about 150-200 words.

Opposite is an example of how the method and results
may look in a research investigation.
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Method

Participants

One hundred third-year university students were used in
the study. Ages ranged from 20 1o 40 years, with equal
numbers of males and females.

Materials

The following materials were used to conduct the
experiment;

» Alcohol = A driving simulator

+ Drinking glasses

Procedure

= Participants were selected from Melbourne University
via random sampling and randomly allocated into
either the experimental or the control group,

+ In the experimental group, participants consumed
two alcoholic drinks in an hour.

+ In the control group, participants consumed two non-
alcoholic drinks in an hour.

+ After the two hours had elapsed, both groups of
participants used the driving simulator.

* The number of errors was counted and used o
measure the participants’ driving skills.

Results
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Mean number of driving errors

Participants consumed Participants consumed
alcoholic drinks non-alcehotic drinks

Condition

: The relationship between alcohol %
consumption and driving ability

The mean number of driving errors made by the control
group was five. The mean number of driving errors made
by the experimental group was 13 {Figure 1}. The results
were found to be significant at a p < 0.05 level. The
results show that the experimental group made more
driving errors on the simulator than did the control group.
The raw data obtained can be found in Appendix 1.
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The method and resuits sections of the research investigation below include many mistakes. List all of the errors you can
find with this research report and explain why they are incorrect.

Materials

T e

in this experiment, | used a worksheet entitled ‘How to write speeches’ (attached in the References section). | also used
a drama classroom, a lecture hall for public speaking and a confidence survey that the participants completed and
handed in (individual participant responses are known as rare data and are attached to the references section).

Participants

In this experiment | used 20 participants in one group and 20 in the other.

Procedure

The participants were selected from a local primary school and two classes were chosen by convenience sample. One
group of participants took a series of three drama classes. The others did not. All students then gave a speechina
lecture theatre and rated on a rating scale how confident they felt out of 10. These results were then collated. After this,

a research report was written,

'
1
1
1
¥

&

These results show all of the scores that the participants gave in terms of their rating of confidence.

The confidence ratings for participants who took the acting classes (out of 10):

The cbnfidence ratings for participants (out of 10):

6 9 7 8 7 6 3 9 10
'8 9 8 7

9
5
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6.3 Writing a research
investigation: discussion,
references, appendices

Discussion

You shouid begin the discussion by restating vour hypothesis
and stating whether your results refute or support it. Make
sure you provide sufficient evidence as fo why your hypothesis
is supported or rejected. You should then compare your
findings to those in the past research that you discussed in

the introduction, and explain any differences in the results,

or anything in your resuits that you did not expect. Again, you
must properly cite any publications you mention or paraphrase.

You must then discuss any extraneous variables and
the effect they may have had on the results. Also, any
suggestions for future improvements to the research should
appear in this section.

Finally, you must provide a conclusive statement and
discuss whether the results found in this study could be
generalised to the population from which the sample was
drawn. This méy or may not be possible, based on a range of
experimental conditions (as discussed in section 4.3). The
discussion should be between 200 and 600 words long.

References
Throughout your research investigation, you should ¢ite any
publications that you refer to, or that you paraphrase. The
references, therefore, comprise a list of all publications
you have cited in your research investigation. All references
should be cited according to the American Psychological
Association {APA) format. The format for books and journal
articles is shown below, but there are APA conventions that
shouid be followed for all types of publications.

For books, the format is:

Appendices

An appendix (plural: appendices} is something that is

supplementary to the main body of your report, and shouid
appear at the end of the report. The appendices secticn

includes all the individual appendices relevant to your report.
Appendices would include such things as the raw data from
the results, as well as any sheets, questions or surveys used in
your investigation. Make sure your appendices are numbered
and are referred to where appropriate in the body of the report.

Below is an example of how the ‘Discussion’ and
‘References’ sections should be presented.

Discussion
It was hypothesised that Melbourne University students
who consumed two alcoholic drinks in one hour would
have poorer driving abiiily, operationalised as errors on a
driving simulator, than those students who consumed two
non-alcoholic drinks. The hypothesis was supported, in
that the results suggest that participants who consumed
alcohol made more errors on the driving simulator than
the participants who did not consume alcohol.

The findings also support previous research by
Smith (1996) that alcohol consumption is likely to cause
impairment in driving ability.

Extraneous variables that could have affected the
resuits include individual differences in tolerance to
alcohol. Some individuals can drink more than others and
retain their driving ability. Factors such as mood, weight,
baody fat content and whether a person has just eaten all
effect how much an individual could be affected by alcohol.
One way of overcoming these individual differences is to
employ a repeated-measures design. instead of having two
independent groups of participants (the experimental and
the control group}, the same subjects could be used in the
experimental and control groups.

Another extraneous variable may be that of
artificiality, as participants were using a driving -
simulator and hence the situation was not real. They
were also aware that they were being watched as
they used the simulator, which may have resulted in
participants being more careful than they usually would
when driving, or they may have felt nervous. This may
have lead to an increase or decrease in the number
of driving errors due to the simulated environment.

One way 1o overcome this variable is to conduct more
trials and have the experimenter outside of the room.
After conducting more driving trials the participant may
become more relaxed and familiar with the artificial
environment, and hence behave in a naturalistic way.

It can be seen that consumption of alcohol increased
the number of driving errors, and it can be concluded that
consumption of alcohol has a negative effect on driving
ability. As the results are statistically significant, they can be
generalised to the Melbourne University student population.

[P

References

Smith, 4. (1996). The effect of alcohol consumption on
driving ability in doctors. Journal of Traffic Accidents, 12,
pp. 44-56.
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1 Read again the description of the experiment in Check your understanding section 6.1, question 1b (page 41},

which involved preparation technigues and their effect on confidence with public speaking. Discuss two extraneous
variables in that experiment, and how they could be avoided in future.

Extraneous variable:

Future improvements:

Extraneous variable: s

Future improvemenis:

Reference the two books below using APA format. Use underlining to represent italics.

a Brain Surgery for Beginners, written by Jean Geoffs. Published by Ebony Heuse in Melbourne in 2005.

b Measuring your Emotional Intelligence, published by Construction Place in Canberra. Written in 2007 by
Thomas Peters,

Think again about the study into the effect of preparation techniques on confidence in public speaking (page 41).
Describe all of the resources that may have appeared in the appendices of the research investigation written about
that study.




There are always new theories and ideas emerging as
to the best ways to enhance memory. It is widely known, for
example, that memory aids such as mnemonic devices can
help to enhance memory. Additionatly, many students claim
Popular theory about memory states that is it separated into  that fistening to music heips them to retain information;
three subsystems: sensory memory, short-term memory and  Others say that writing out definitions over and over again
fongterm memory. It is the process of encoding information ~ Nelps them to retain information.

rite your own
research investigation

The following article includes some interesting findings
regarding memory enhancement.

from short-term to longterm memory that is of particular
interest to psychologists and educators alike. Once a
memory is consolidated in long-term memory, it is relatively
permanent. This means that once you transfer material
learned in school to your long-term memory, it will stay there
indefinitely.

Chewing gum improves memory

Chewing gum can improve memaory, say UK and Brain Sciences Unit in Cambridge, UK. ‘In
psychologists. They found that people who chewed particular: what is the mechanism by which chewing
throughout tests of both fong-term and shortterm improves memaory?’

memoyy produced significantly better scores than

people who did hot. But gum-chewing did not boost ~ Chewing it over

memorydinked reaction times, used as a measure There are three main potential expianations, says
of attention. Scholey. In March 2000, Japanese researchers
showed that brain activity in the hippocampus, an
area important for memory, increases while people
chew — but it is not clear why.

‘These results provide the first evidence that
chewing gum can improve longterm and working
memory,” says Andrew Scholey of the University of
Northumbria in Newcastle, UK. ‘'There are a number  Recent research has also found that insulin

of potential explanations ~ but they are all very receptors in the hippocampus may be involved

speculative." in memory. ‘Isulin mops up glucose in the
bloodstream and chewing causes the release of
insulin, because the body ks expecting food. If insutin
receptors in the brain are involved in memory,

“we may have an insulin-mediated mechanism
explaining our findings — but that is very, very

The gum-chewers’ scores were 24 per cent higher speculative,” Scholey says.

than the controls’ on tests of immediate word recall,
and 36 per cent higher on tests of delayed word
recall. They were also more accurate on tests of
spatial working memaory. .

One-third of the 75 adults tested chewed gum during
the 20-minute hattery of memory and attention
tests. One-third mimicked chewing movements, and
the remainder did not chew at all.

But there could be a simpler answer. ‘One
interesting thing we saw in our study was that
chewing increased heart rate. Anything that
improves delivery of things like oxygen in the brain,
such as an increased heart rate, is a potential
cognitive enhancer to some degree,” he says.

‘The findings are intriguing, although it is clear
that guestions remain to be addressed,” says Kim
Graham of the Medical Research Council's Cognition

-

Source: Young, E. {2002, 13 March), Chewlng gurn improves memory. NewScientist, UX: Reed Business Information Ltd.
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The article opposite gives evidence to support quite a widespread myth: that chewing increases memory. You will now .,
conduct an investigation that aims to see whether this is the case within a population of your choosing.

For this experiment you will need:
* participants
* alist of 15-20 words (they could be nonsense words or three-letter words)

« something for participants to chew.

Conduct an experiment in which participants learn and then attempt to recall the list of words. Half of your participants are
to chew as they do so; the other half are not to chew.

You are the experimenter and the rest of the details are up to you. How many people will yoa use? Will there be a time fimit
for recall? Will they chew while they originally look at the words, or only when they attempt 1o recali the words? Will they
chew lollies, gum or something else?

Follow the steps below to prepare for your experiment and gather your data. You will then write your own research
investigation in the space provided.

1 Start by writing down what it is you are afming to find.

a The aim of this experiment is to:

b The independent variable is:

¢ The dependent variable is:

2 Now that you know what you are investigating, you will need to formulate a hypothesis.
it is hypothesised that:

3 You now need to design a method. Try answering the following questions to help you finalise the details of your method.

a How many people will you test?

b Where will you gather these participants from? How?

¢ List all the materials you will need to conduct the experiment. When you have listed them, gather them in
preparation for using them in step 7.
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4 Try writing up your step-by-step procedure,

5 Before you conduct your experiment, you must consider all ethical guidelines and principles. State how you will
adhere to each of these ethical considerations.

NI OINIAIILY: e e et e et e e e

Voluntary participation: ... ...
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6 You also need to consider all elements that may become extraneous variables. It is important to eliminate as many' :
of these as possible, to help obtain reliable results. List some of the things you will do to try to eliminate extraneous
variables, or list possible extranecus variables that may oceur.

7 Now you are ready to conduct your experiment and collect your data.

a Record the details of your participants in the space below. Include number, age and gender of participants.

ISBN 9780170214100

b Collect your data and fill in the table with your raw data.

: Number of words |
: recalled

8 itis now time to use descriptive statistics to organise your data. You could use percentages, means, medians
ar modes; however, a mean is probably the best measure for this study.

{ Number of words i
| recalled

9 The p-value for statistical significance set for this experiment is p < 0.05. You now need to work out the p-value of
your results to see if they are statistically significant, according to the set p-value. You wili need a graphics calculator
1o calculate the p-value of your resuits. Under the statistics menu of most graphics calculators there is an option to
run a sample ttest. When vou find this, enter your raw data into the table on the calculator to find the p-value of the
data. Record the pvalue of your results below. Are your results statistically significant in terms of the set pvalue?

Group A: Chewing

Group A: Chewing

i
1
1

Group B: Not chewing

Group B: Not

[

hewing

10 Has your hypothesis been accepted or rejected? Was this what the past research (the article) suggested?

11 it is now time to prepare 1o write your research investigation. Check that you have all the necessary materials before

you start writing.

Research investigation checklist

 Number, ages and genders of participants |

| Raw data for appendices

Past research

All referencing details

| Listof all materialsused

If you have checked off all the items in the checklist, you are ready 1o go. Time to start writing!
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Abstract

A section of a research investigation that appears first and
is o very prief summary of all of the key elements of the
investigation

Al

A statement that explains what you are intending to
investigate in an experiment or research study

Appendix {plural: appendices}

A section of aresearch investigation that includes any raw
data used in an experiment, as well as additicnal materials
such as questicnnaires

Arfificialily

An extraneous variable whereby the unnatural environment
in which an experiment is conducted impacts on
parficipants' behaviour

Bar graph
A graph of discrete data; its bars do not touch

Bi-modal diskribulion

A frequency distribution curve that shows two midpeoints in
a data set

Brain imaging ond recording

A data-collection technigue that involves gaoining structural
or functional images of an active brain

Case study

A data-collection technique involving an in-depth or detdiled
study on a singular person or sall group of people

Cousal

Te imply that one variable created a change in another;
there is a cause-and-effect relationship )

Chi-square test

An inferential statistic that allows researchers to determine
the statistical significance of a sef of results

Class interval

A category or group of data, used when sorting raw data
into descrigtive statistics

Conclusion

A decision or judgement about the meaningfulness of the
results of aresearch investigation

Confideniiclily

An ethical consideration that describes a participant's
right to privacy in ferms of access, sterage and disposal of
information about them related to a research study

Confounding effect

The effect of a confounding variable in an experiment;
when a confounding variable alters the results of an
experiment

Confounding variable

A variable other than the independent variable that causes
a change in the dependent variable, and therefore ifs
effects may be confused with those of the independent
varicble in a study

Construct validity

Whether or not the instruments or research tools used in a
study effectively assess the content/ftheory that they are
supposed to assess

Content valicity

Whether or not the instruments or research tocls used in a
study assess what they are supposed to assess

Control group

The group in an experiment that is exposed to the control
condition; where the variable under investigation is absent

Convenience sampling -

A sampling technique used in seleclting participants for a
study, which involves selection of parficipants based on
edasy accessibility and availability

Correlation

The relationship between two things; in Psychology, the
relationship between two variables

Comelalion co-efficient

The number that describes the strength and direction of the
correlation

Counderbalancing

A technique used in a repeated-measures experimental
design, which involves arranging the order of the conditions
so that each condition occurs equally as often in each
position

Criterion-reloted volidily

Whether or not the findings of a study are consistent with
those of other pieces of psycholegical research

Cross-seclionol study

When aresearcher seeks to investigate two or more
samples of participants af the same point in fime

Dafa

Information (observable facts) that psychologists
systeratically collect in studies, investigations and
experiments

Debriefing

An ethical consideration whereby participants are informed
of a study's frue purpose and findings once the experiment
has ended, and information is given about counseliing
services if necessary

Decaption

An efhical consideration where participants are not fully
informed about the procedures or aims of the experiment
before it is conducted because knowing the purpose
might influence their behaviour; they must be thoroughly
debriefed afterwards

Demaund charocteristics

Extraneous variables that arise when a participant changes
their behaviour during a study so that their behavicur is not
natural

Dependent variobie (DV}

The variable that is observed or measured in an experiment;
that which is affected by the experimental condition and is
used fo measure the effect of the independent variable




Dascriptive stalistics

Statistics used to summarise, organise and describe data
obtained from research

Discussion

A section of a research investigation where the significance
of the findings are discussed

Double-blind procedure

An experimental procedure where the barﬂcipcnts and
expermenter do not know whe has been assigned o the
control and experimental groups

Empirical evidence

Information that psychologists gain from direct cbservation
and measurement

Ethics

The moral principles and codes of behaviour that
psychologists must abide by

Ethics commiliee

A group, comprised of a range of medical and non-
medical professionals, that ensures that the welfare of
participants involved in o study is considered
Experiment

A study under controlled conditions that investigates

a cause-and-effect relationship betweaen two or more
variables and tests a hypothesis: investigates whether o
change in one thing has an impact on another
Experimental group

The group {or groups) in an experiment that is exposed
to the experimental conditions; where the variable being
manipulated {independent variable) is present
Experimenter effect

An extraneous variable caused when there is an
unintenticnal change in participant's behaviour, and
nence resulfs, due to the experimenter's influence
Externat validity

wWhether or not a study is done, and reported, in such a
way that findings can be applied to the wider population
Extraneocus variabie {EV)

Any variable other than the independent variable that may
cause o change in the results of, and therefore may have
an unwanted effect on, an experiment

Frequency diskribution curve

A graph thatf shows the spread of a set of scores in a set of
data, over equally-sized infervals

Frequency diskibution toble

A table used to sort raw data; the categories being
compared are placed in one column and the frequency
with which they occur are placed in the other column

Frequency polygon

Adine graph of a frequency distribution in which the
number of scores falling in each class interval is plotted as a
point; ines are drawn to connect the points

Genercidisation

when the findings of one experiment are applied to the
population of interest for the research

Groph

A visual display of data that enables large amounts of
information to be neatly orgonised and summarised, and
shows the relationship between two variables

Histogrom

A bar graph of continuous dota; its bars are always
touching

Hypothesis

A testable prediction about the relationship between two
or more varables

independent-groups design

An experimental design that involves randomly allocating
members of the sampie fo either the control or experimental
groups

independent variable IV}

The condition that an experimenter systematically
macnipulates, changes cr varies in order to gauge its effect
on another variable {the dependent varicble)

inferential stafistics

Mathematical calcutations or sets of data used to make
inferences, form conclusions and fo generalise findings
about results obtained from research

informed consent

An ethical consideration whereby a researcher must
obtain written permission from each participant involved
in a studly, stating that they consent to parficipating in the

study and have been informed of all necessary information,

including their rights

Internal consistency reliability

Whether or not all of the items in a test contribute equally
to what it is measuring

inter-rafer reliability

Whether or not the same resulls are gchieved in a test when
the same assessment toocks are used by different administrators
interview

A type of self-report, which involves face-to-face or
telephone contact in which questions are asked and
answered

Infroduction

The section In a research investigation where the
background of a topic is infroduced

Line graph

Any single line that connects points that relate one variable
to another

Longitudined study

An investigation into a person or group of pecple over ¢
period of time, where datg is taken at intervals
Matched-parficipanis design

An experimental design that invelves pairing each
parficipant based cn a certain characteristic that they
share, and then allecating one to the control group and
one fo the experimental group

Meon

A measure of centrat tendency; the number found when
all of the sceres in a data set are added together and then
divided by the tctal number of pieces of data

Measures of central tendency

Calculations that shows how typical scores, or a majority of
scores, fall in a data set

Medion

A measure of central tendency; the middle numberin a
data set
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Method

A section in a research investigation where the details of
participants, materials and the procedure are stated

fMode

A meaasure of central tendency; the most commonly
occurring number in a data set

Negalive comrrelation

A relationship between two variables where, as che
variable increases, the other variable decreases, or, as one
variable decreases. the other variable increases

Negalively skewed distribulion

A frequency distibution that shows more high scores than
low sceres

Objachve data
Data collected under contrelled conditions

Observational study

A data-collection technigue that involves an individual
watching a group of pecple in a natural environment and
recording observations about their behaviour

Observer bios

Where an observer in ¢ research study sees what they want
or expect to see; it may result in a biased representation of
the displayed behaviour

Operalional hypothesis

A testable prediction that explains how variables in an
experdment will be measured and manipulated as well as
states the population from which the sample is drawn

Operafionalise K

To state what each variable in an experiment is, and how it
will be measured

Order effect

An extraneous varable thaf occurs in a repeated-measures
design and is o change in resuits due o the sequence in
which two tasks are completed

Participants
The people or animals used in a scientific study

Parailel forms reliability

Whether or not two tests developed from the same content
produce the same resulls

Percentage

A mathematical calculation that demenstrates the proportion
of a sample that reflects ¢ particular behaviour

Pie chort

A graph that shows the representative characteristics or
opinions of subsets of the sample s a proportion of the
enfire sample

Population

The entire group of pecple belonging to a parficular
category that is of research interest

Placebo

A fake drug or tfreatment that is used in an experiment
so that neither group knows who is being exposed fo the
experimentat condition

Placebo effect

A change in a participant’s behaviour due to their
expectations regarding the treatment they are receiving
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Posilive correlalion

A relationship between two variables where, as one
variable increases, the other variable increases, of, ds one
variable decredses, the other variable decreases ‘

Positively skewed dishributlion

A frequency distribution that shows more low scores than
high scores

p-valyse

The level of probability that the results of a study are due fo
chance alone

GQualitative dala

Data that describes changes in the quality of behaviour
and is oftfen expressed in words

Guantitative dala

Data collected through systematic and controlled
procedures that is usually presented in numerical or
caotegorical form :

Questionnaire

A dqfq—celléc’rion technigue where participants respend to
a series of written questions

Rondom allocotion

A participant allocation technique that ensures that every
member of the sample has an equal chance of being
assigned to either the control group or the experimentcl
group in an experiment

Random sampling

A sampling technique used in selecting participants for a
study, which ensures every member of a population has an ¢
equal chance of being selected for the sample being used

in the study -

Rondom stratified sompling

A sampling technique used in selecting participants fora
study, which involves breaking the population into strata,
or groups, and then selecting the sample from each strata
at random in the same proportions they appear in the
popuiction

Range

A measure of variability that is calculated by subtraciing
the lowest score in a datfa set from the highest score
Rafing scale

A type of self-report that requires individuals o choose a
statement that best describes their opinion or attitude on a
particular fopic

Raw data

The actual data collected from undertaking research; all of :
the individual participants’ results in an experiment/study/ =
resecrch investigation

References

The secticn of a research investigation that details
any materials or publications cited within the research
investigation

Religbility
The extent to which an assessment tool measures what it is
supposed o measure consistently, each time it is used
Repealed-measyres design

An experimental design that uses only one group of
participants and exposes that group to both the control
and experimental conditions




Reseorch hypothesis

A general prediction gbout the direclion or interaction
belween the independent varicble and the dependent
variable and the population from which the sample is
drawn

Resulls

A section of a research investigation that featuras o visual
representation of the data that has been collated, as well
cis a brief written description of the datd

Sample

A greup of participants selected from, and representative
of, a population of research interest

Sample stalistics

Numbers that describe the behaviour or characteristics of
a sample drawn from a larger population

Scatterplot

A graph in which ecch piece of data, as it is measured
against two axes in a correlation study, is represented by
adot

Sel-report

A data-collection fechnique where individuals comment
on their own thoughts, emctions and beliefs

Single-blind procedure

An experimental procedure in which the particioants do
not know whether they have been assigned to the control
or experimental group

Skew

To move in a particular direction; when there is o large
amecunt of data at one end of a spread of scores
Standerd deviation

A measure of variagbility that describaes how each individual
piece of data differs from the mean

Stondardise

When a psychological test and ali its associated
procedures and conditions are the same each fime the
test is administered

Shratified sampling

A sampling technique used in selecting pariicipants for a
study, which inveolves breaking the population intc strata, or
groups, based on characteristics thay share, and selecting
participants from each strata in the same proportions that
they appear in the population

Stotisticdl significance

A meagsure used fo determine the likelihood that a set of
results occurred due to chance

Subjaeciive doio

Data collected through observations of behaviour or
parficipants’ self-reports

Survey

A data-coilection method whereby participants respond
to a series of questions, either verbally or through written
communication

Test-retest reliability

Whether or not a test yields the same results when taken by
the same person, in the same conditions, at different times

Title

A description of the variables that are being manipulated
and measured in a graph or research investigation

ftest

An inferential statistic that allows researchers fo determine
the statistical significance for a set of results

Yalidity

The extent to which an assessment tool actually measures
what it is designed tc measure

YVarlability

A mathematical calculation that describes how a set of
scores in a data set is spread

Yarlable
Any condition that con change

Yoluiary participotion

An ethical consideration that ensures that a participant is
willing o participate in, or be part of, an experiment

Withdrawaol righis

An ethical consideration that refers to the right of @ :
participant to leave a study at any time without pressure or
negative consequences :
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1.1

Sample answers;

Step 2: It is hypothesised that adolescent males who listen
to music while studying will score higher on a test of reten-
tion of the material studied than adolescent males who do
net listen to music while studying.

Step 3: Paddicipants will be separated into two groups — one
group will study while listening to music; one group will study
without music. Participants will be tested on the material
studied.

Step 4: Data will be collected by marking participants' tests
on the material studied.

Step 5: The raw data show that test resulis are higher for
participants who listened to music while studying when
compared to results of participants thal did not listen to
music while studying.

Step é: The findings suggest that, in adolescent males, listen-
ing to music while studying enhances retention of material
being studied.

1.2

1 a | Whether food is given before or after completing
the maze _
ii The time it takes the ratfs in each group to find the
cheesa/complete the maze

b 1 The flavour of muffin made (either bluebery or
chocolate)
ii The number of compliments received

c 1 The language-learning technique used (hearing or
recding)
il Participants' scores on alanguage test

2 Sample answers:

a Select a sample of child participonts who do not
have any known degenerdative eye disease, Test
thelr visual functioning. Split the sample into two
equal groups. Have each group watch TV for one
hour per day for one month, but have cne group
waich TV from a distance of 1 meire and have the
other group watch TV from a distance of 3 metres.
Retest each participants’ visual functioning.
Compare the test resulls.

Operationalised IV: The distance from which the
TV is watched {1 metre or 3 metres}
Operationalised DV: The difference in visual
functioning between the first and second tests
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2 IV: The way the class notes are presented

b Select a sample of child participants and cut
a strand of hair from the top of each of their
heads, as close to the scalp as possible. Take two
measurements: the length of the hair when puiled
straight, and the length of the hair when left to fall
naturally. Work out the difference between these
iwo measurements for each participant. Split the
sample into twe equal groups. Have participants
in each group eat two pieces of plain bread each
day for one month, but have one group eat the
bread in its entirety, ingluding crusts, and one group
eat the non-crust parts of the bread only. Affer the
month, cut another strand of hair from the same
aredon the fop of each child's head and repeat
the measurements, again finding the difference
between lengths when the hair is pulled straight
and let fo naturally fall. Compare the difference in
lengths pricr to the test with the difference inlengths
after the test.
Operationalised IV: Whether or not crusts were eaten
Operationalised DV Difference in maximum hair
length and naturally-failing hair length between
ofiginal and final tests

1.3

T IV: Undertaking (or not) meditation before geing
to bed
DV: Participants’ average sleep ratings
Research hypothesis: It is hypothesised that 40-yvear-old
males who meditate will have better quality sleep than
those who do not meditate.
Operational hypothesis: it is hypothesised that 40-year-
old mates who meditate fér 10 minutes before going
to bed will have better qudlity sleep than those who
do not meditate before bed, as measured by higher
average scores on a self-repert sleep rating scale.

DV: The difference in student examination scores
between mid-year and end-of-year exams
Operational hypothesis: it is hypothesised that when
Year 12 students are taught using written notes on
the beard they wilt have a poorer understanding
of the subject than when taught using PowerPoint
presenfafions that include visual cues, as measured by
sceres in the end-of-year examination compared with
scores in the mid-year examination.

3 IV: The age of participants
DV: Participants' average scores on memory tests
Operational hypothesis: It is hypothesised that
Victorians aged 20-30 wilt have better memaories than
Victorians aged 50-40, as measured by comparison of
average scores on a series of memory-related tests.




1.4

1 Population: The entire group of people belonging fo a

particular category that is of research inferest
Sample: A group of participants selected from, and
representative of, a population of research interest
Random allocation: An allocation fechn_ique that
ensures that every member of the sample has an

equal chance of being assigned to either the control

agroup or the experimental group in an experiment
Control group: The group exposed to the conirol
cendition; that is, where the variabie under
investigation (iV) is cbsent

Experimental group: The group (or groups) exposed
to the experimental condition(s); that is, where the
variable being manipulated (IV} is present

The confrol group is used as o basis of comparison
to see if the experimental condition has caused o
change in the DV, Without the experimental group,
the researcher would not know if there has been o
change, nor wnat has caused it.

Sample answers:

Control group: Eat burgers in the takeaway franchise

with no music present

Experimental group 1: Listen to pop music while eating

burgers in the takeaway franchise

Experimental group 2: Listen to classical music while
eating burgers in the takeaway franchise
Experimental group 3; Listen fo heavy metal while
ealing burgers in the takeaway franchise

2.1

1 Sample answers:
a EVdue lo parficipant differences: Participants’

existing skills may have differed across the groups —
that is, participants in the Friday-night group may
have been better tennis players than those in the
Scturday-night group, or vice versa.

EV due to nen-standardised procedure: it may
have been windier on one night than the cther,
thus influencing serving accuracy.

EV due fo participant differences: There may not
be an equal humber of males and females in each
group, and gender can affect the body’s ability to
process clcohol.

EV due to artificidlity: There may be fewer driving
erors due to participants concentrating because
they are being watched, or participants may
modify their driving behaviour due to using a
simulator.

EV due to participant differences: The mood in
each of Ms Luk-Tung's classrooms may differ due
to time of day, weather etc., and this mood may
affect the way in which students respond to the
survey.

EV due to demand characteristics: As the students
will net be anonymous, students may give positive
feedback regardless of their true feslings, for fear
of getting in trouble.

Confounding variable

s Known to cause a change
in the dependent variable,
so its effects may be

confused with those of the
independent variable
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Aol

1 Double-blind procedure

Experimenter effect

Single-blind procedure

Flacebo effect

Flacebo

An unintentional change in participants' behaviour, and hence
resulfs, due o the experimenter’s influence B

A foke/false drug or freatment

The participanis and experimenter are unaware of who is in the
centrol and experimental groups

The parficipants are unaware of whe is in the control and
experimental groups

A change in ¢ participant’s behaviour due to their expectations
.of being involved in an experiment

2
Similarities - Differences
Placebo and placebo | They are both concerned with the influence | The placebo eliminates the impact of the
effect of participant expectations in research. =™ placebo effect on rasults.
Single-blind procedure | in both procedures, parficipants are In a single-blind procedure the experimenter is
and double-blind unaware whether they are in the control or aoware of which participants are in the confrol
procedurs experimental group. and experimental groups; in a double-blind
They both help to reduce extraneous procedure they are not aware.
variables in a study {such as the placabo
effect).
2.3 ‘

1 Sample answers:
«  Ask your friends and family.
+ Ask people at the locdl shopping centre.
*  Ask your classmates.

2 Sample answers:

+ Gather the names of everyone in Year 12, place them in o hat or box, and draw out 20 at random.
« Enter the students’ ID numbers into a database and sort the database af random, then choose the first 20.
* Have each personin Year 12 stand in afong line and select every nth person.

3 Sample answer: She may split the workplace into four strata: women under 40, women over 40, men under 40 and
men over 40, She could then take a sample from each of these groups in the same proportions that they appear in

the company.

4 Convenience Random sampling Siratified/Random shratified
sampling sampling
How are Farticipants are selected | Parficipants are selected Members of the population are
participants for the somple based cn | using a random method so broken into strata based on particular
sampled? the ease of access and | that every member of the characteristics.
selection. population has an equal Stratified: A propertionate number of

chance of being selected for | members in each group are selected
the sample. for the sample.

Random stratified: A proportionate
number of members in each group
are randomly selected for the sample.

(continued)




..... oo TA—
c i Sirafified/Random shatified 3.2
onvenience . roatfified/Random shrafifie _
wmiﬂmpﬁng Random sampling sampling :: ]
Advantages of this | The sample is very easy | Itis fime- and cost-efficient to | The sample is representative of the Types of dala Objective/Subjective GQualitatlive/GQuantifative
method to cbiain, select a large sample. paopulation. I S — .
Disadvantages of | The sample is ikely fo be | The sample may nof actually | it takes a lot of resources (fme and Hair colour Objective Quantitafive
i i i : Number of hours spent watching TV L
this method biased. . be repn?senfdhve of the money) to select a sample. : P g Objeclive Quantitative
population. : per day
' What people see in an inkblot test Subjective Qualitative
D iptions of why students like doin . o
2 ® @ escrplions ofwhy studenis i 9 Subljective Qudiitative
homework
1 5 : Average height of studentsin a L L
. . : Objective Quantitative
Explanation Advantoge(s) Disadvantage(s) i Year 10 class )
Every member of the Inexpensive, quick and easy May not be a representative .
poputaticn has an equal to run sample of the population as no 2 Sample answers: ’ 3.4 .
Independent- chance of being selected Can sample large numbers of differences between groups : . .
. . . P . a Verbally ask a sample of sfudents their opinions on
groups design for either the experimental or participants have been contrelled; Le, one why they are ‘for' or 'aaainst’ wearing a school 1 a -
conirol group. No pre-testing or order effects | group may be naturally more . v .y ga N «- Class inferval
infelligent etc A uniform; have students fill in a survey of open-ended {Average no. Frequency
— - . - - : questions about the school uniform of goais)
After pre-testing, those with Many extraneous variables due | Time-consuming and costly, as . . =
. _— L. . b It is difficult to summarise and collate the data so 0 10
similar characteristics are to participont characteristics a pre-test must be conducted & that they can be described and/ ot
Matched- pdired togather and one is are sliminated, as both to match the participants i thor d yt anajor compared 1o 2-3 8
participants design | assigned to the experimental groups are paired on cerfain If one participant is lost from f}:[ eiher data. . 4-5 2
group and the other fo the characteristics. the study, the malching pair ¢ Ask students to simply state whether they are 'for’ éﬁ;, “““ 5
control group. must be remaoved. or ‘against' wearing a school uniform — do not ask .
- : them for recsons 89 !
The same group of participants | Extraneous variables related to | Order effects can impact on : ' 1011 T
— is subjected o both the control | participant characteristics are | the resuits. - d [tis still based on students’ opinions and therefore
mep;sures desian and experimental conditions. eliminated, as the same group cannet be observed or measured accurately. o
9 of participants is used. e Over a pericd of time, she could counf the number b The datais discrefe because d player cannot
Smaller samples can be used. of students who wear the uniform and the number score anumber of goals that is not a whole

of students do not wear the uniform, to objeclively number and the scores are not on a continuum.

assess student preferences,

2 a Repeated-measures design; all porticipants are 3 1 . : c 10]
exposed to both the control and experimental ® : 3.3 ' g
condifions Parts b and ¢ of the answers below are somple answers. . 8
; = 7=
b Sample answers: 1a Selfreport Ta74 % 6
+ interference from the first word list when leaming b Can provide personal insiaht and exolanation b 65 Z 54
the second word list P .p. . J P c 7 E 4 -
. . . ¢ Can be restrictive and difficult to compare data
» Boredom in learning the second word fist due fo d The median, as it removes The influence that the 3]
repetition of the task 2 a Observational stud ' ]
o . . Y top scorer and bottom scorer have on the results 14
¢+ Improved ability in learning second word list due b Eliminates the exiransous variable of artificiality (free and gives a better picture of an average player on ‘ : '
o practice from participant inﬂuence) the team. 0-1 2-3 45 67 891011

¢ Subject to abserver bias; there are no explonations Average no. of goals scored

¢ You could expose half of the participants to the behind the behaviour e 28 percent

control condifion [no energy drink} then the ' f No, descriptive statistics do not allow conclusions to
experimental condition (ensrgy drink], and the other 3 a Brain imaging and recording technology . be drawn.
half to the experimental condition then the control b Can reveal highly specific and accurate information )
condition. ) about brain structure and function ; 2a23
c Difficult to generdlise findings to the wider population- b7

¢ Sarah’s class has high variability, whereas Masve's
class has low variability,

4 a Case study
b Allows great insight and very specified information _
about rare phenomena ' d No, descriptive statistics do not allow conclusions to
c Difficult to generalise findings to the wider : be drawn.
population, especially in the case of brain damage :
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b This comrelation is negative and is of low—moderate strength.

¢ The problem is that we get a 'folse negative' correlation. The correlation in this case is actually positive, because
more experience leads to a higher position on the ladder - but because this is a ladder situation, a higher position
corresponds with a lower number, so that the comrelation leoks negative, If we actually think akout what these data
are teliing us, in terms of numbers they show a negative correlation between actual number on the ladder and :
experience, but this reveals a positive correlation between team success and team experence.

4.1

1 a lessthan orequalto 5 per cent

This means that:

= the results are statistically significant

« the independent varigble has caused a change in the dependent variable
* o conclusion may be drawn

o

2 « greaterthan 5 percent
bk This mecns that:
+ the resulls are not statistically significant
+ the independent variable has not caused a change in the dependent variable; chance factors have caused
the change
+ no conclusion can be drawn

3 a lessthan 1 percent

This means that:

« the results are siatistically significant

* the independent variable has caused a change in the dependent variable
+ ¢ conclusion may be drawn

=2
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4.2

There are many passible answers. Here is one suggested answer.

P
P
:

WWC}@M
s
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ey

- findings fo the
. wider population =

EXTERNAL
VALIDITY

CRITERION-RELATED
VALIDITY

4.3

1 a * MrHeath's students are among the best and
brightest in the country; therefore, they are not
representative of the population,

* He has used convenience sampling by using his
class; therefore, it is a biased sample.

b « The results were not statistically significant.

* The sample only used people over 85 years of age,
50 could not be applied to ail age groups.

5.1

1 « The lecturer will be using her own students, and
theretore has power over them, She has not made
any effort to ensure voluntary participation.

* Pain is being administered, which causes harm to
participants and may create issues with decepfion in
research if not disclosed at the beginning.

2 Sample answers:
a Advertise for participanis so that the students have
to apply of their own accord and free will,

CONSTRUCT
VALIDITY

b After volunteers have expressed their inferest, hand
cut a letter that explains the procedures, participants'
rights and the risks invelved to the participants. They
rnust sign this before taking part in the study.

¢ Be upfront and honest about the procedure
wherever possible.

d Allow participants to cease involvement at dny time
and withdraw their results at the conclusion of the
resecrch,

e At the conclusion of the experiment, explain all the
research and findings to ol of the participants and
check their wel-being.

f Ensure that all items of personal information are kept
confidential. ‘

5.2

1" Similarities: 1 is important that expermenters do
no harm, or minimise harm where it is absolutely
necessary,
Differences: An animal is unable to exercise its own
right to withdrawn nor can it volunteer to participate,
whereas a human can.
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Advantages

Disadvaniages

Animals can help us to learn about principals regarding
human behaviour without bias or expectations.

Animals can be more accessiple than humans.

it is easier to oblain permission to use animals in research
than it is to obtain permission to use humans.

Their shaorter life expectancies and pregnancies help
speed up resecrch,

The results found when using animals in psychological

research may not be easily generdiised to the human

population

It is difficult o determine level of harm and withdrawal
righis for animais.

6.1

1 a Aninvestigation 1o test the effect of serofonin
medication on depressicn
b Aninvestigation to test the effect of preparation
techniques on confidence when public speaking

2 The gim of this investigotion was to test the effect of
different learming techniques on confidence in public
speaking. It was hypothesised that students who take
acting classes will have greater confidence in public
speaking, operationalised as a score on a confidence
scale, than those students who learn how fo write g
geod speech. There were 40 12-year-old students used
in the invesﬂéc‘rion, of whom 24 were females and 16
were males. The results showed that students who had
learnt how to write speeches ranked themselves, on
average, 8.2 out of 10 on a confidence scale, whereas
those who had taken acting lessons rated themselves,
on average, 8.7 out of 10 on a confidence scale. In
conclusion, it was found that learming ccting skills is a
better way to build confidence for public speaking than
written preparatfion.

Independent and dependent variables
Past research

Aim

Hypothesis

Theocries and definitions

— koW MO

6.2

+ Do not personalise by using words such as I,
= Attachments do not go in the reference section.
+ ltis not 'rare data'; itis ‘'raw data'.

* The 'Participants’ section should appear before
‘Materials'.

+  The ‘Participants’ section should list gender of
particioants, gender distribution in each group
and ages.

» The procedure should be dot-pointed.

= The ‘Procedure’ should explain what one group did
in the experiment while the other group was having

ISBN g780170214100

acting classes, We can assume from the results and
the method that the non-acting-class group learnt
how to write speeches, but this must be explained
and outlined in the 'Procedure’.

* lfisincomect to state that a research repoit was
written as part of the pr'ocedure.

* Thereport writer has presented raw data in the
results?a graph or table of descriptive statistics shouid
be shown instead of raw data.

+  There is no statement of what the results show.

+ The confidence ratings in the raw data given for
each group are identical. It is unlikely that this would
have been the case, so one of the sets of data muust
be incormrect.

6.3

1 Sample answers:
Extraneous variable: Differences in criginal confidence
ratings — some participants may naturally have been
more comfortable in pubiic speaking than others.

Future improvements: Conduct a repeated-measures
design so that there are no participant differences,

Exiranecus variable: The topic of the speech may
have been an exitraneous variable; it may have been
one that was more suited to acting than to a written
argument.

Future improvements: Provide studenis with a ‘'neutral’
topic for the speech delivery.

2 a

b

Geoff, 1, (2005), Brain Surgery for Beginners.
Melbourne: Ebony House.

Peters, T. (2007}. Measuring your Emotional
inteligence. Canberra: Construction Place.

The worksheet on How To Write Speeches
A list of speech topics

The topics covered in the acting class
The raw data

Any permission forms completed by participants
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